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Fig. S1 XRD patterns of the g-C;N4 samples.
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Fig. S2 UV-Vis DRS of the g-C;N, samples. Insets, the Tauc plots.

1.5
1.0 —
05
oop b )

0.5 4

Vvs. V. (V)

1.0 4 1.95eV 1.76 eV 1.89 eV 2.03 eV 2.09eV

0/H0
1.5 )

2.0 e T

gCNLQ gCN-OM gCNHI gCN-HG  gCNT

2.5+

Fig. S3 The band-gap structure of the g-C;N4 samples.
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Fig. S5 The absorption of the g-C3N4-CQ with the rate of hydrogen evolution under the

monochromatic light irradiation.
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Fig. S6 FTIR of the g-C5N, samples.
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Fig. S7 (a-b) Nitrogen adsorption/desorption isotherms. (c) Pore size distribution

analysis. (d) Specific surface area and BET plots.
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Fig. S8 TEM and corresponding HAAD-STEM images for g-C;N4-H1 (a) and (c), g-
C3N4-H1/Pt (b) and (d), g-C5N4-HG (e) and (g), g-C3N4-HG/Pt (f) and (h).



Fig. S9 TEM and corresponding HAAD-STEM images for g-C;N4-OM (a) and (c), g-
C3N4-OM/Pt (b) and (d), g-C3N4-T (e) and (g), g-C3Ny4-T/Pt (f) and (h).
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Fig. S10 XPS spectra of the g-C;N4-CQ. (a) XPS survey. High-resolution C 1s (b), N

Is (c) and O 1s (d).
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Fig. S11 XPS spectra of the g-CsN4-CQ/Pt. (a) XPS survey. High-resolution Pt 4f (b),

C1s(c),N 1s(d) and O 1s (e).
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Fig. S12 XPS spectra of the g-C3N4-HG. (a) XPS survey. High-resolution C 1s (b), N
Is (c) and O 1s (d).

g-C,N HGIPt e | [pear

Intensity (a.u.)

{
|
' f ! | ! . i ' !
298 296 294 292 200 288 286 284 282 280 410 408 406 404 402 400 398 396 394 392 544 542 540 538 516 634 532 530 528 628
Binding energy (V]

Fig. S13 XPS spectra of the g-C3N4-HG/Pt. (a) XPS survey. High-resolution Pt 4f (b),
C Is(c), N 1s(d) and O 1s (e).



g-C,N,-OM Nls

Intensity (a.u.)
o}
Intensity (a.u.)

" L L ' | . L L L L
1000 800 600 400 200 1] 298 296 294 292 290 288 286 284 282 280
Binding energy (eV) Binding energy (eV)

Ols

Intensity (a.u.)
Intensity (a.u.)

410 408 406 404 402 400 398 396 394 392 544 542 540 538 536 534 532 530 528 526
Binding energy (eV) Binding energy (eV)

Fig. S14 XPS spectra of the g-C5N4-OM. (a) XPS survey. High-resolution C 1s (b), N

Is (c) and O 1s (d).
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Fig. S15 XPS spectra of the g-C5N,-OM/Pt. (a) XPS survey. High-resolution Pt 4f (b),
C1s(c),N 1s(d) and O 1s (e).
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Fig. S16 XPS spectra of the g-C5N4-H1. (a) XPS survey. High-resolution C 1s (b), N

Is (c) and O 1s (d).
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Fig. S17 XPS spectra of the g-C3N4-H1/Pt. (a) XPS survey. High-resolution Pt 4f (b),

C 1s(c), N 1s(d) and O 1s (e).
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Fig. S18 XPS spectra of the g-C;Ny-T. (a) XPS survey. High-resolution C 1s (b), N 1s
(c) and O 1s (d).
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Fig. S19 XPS spectra of the g-C5Ny-T/Pt. (a) XPS survey. High-resolution Pt 4f (b), C
Is (c), N Is (d) and O 1s (e).
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Fig. S20 Successive test runs for the HER on g-C;N4-CQ/Pt under visible light

irradiation.
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Fig. S21 Successive test runs for the HER on g-C3N4,-HG/Pt under visible light

irradiation.
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Fig. S22 Successive test runs for the HER on g-CsN4-OM /Pt under visible light

irradiation.
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Fig. S23 NBO charges analysis for the calculated Ptg-CN, H-Pts-CN and H,-Pts-CN.



Fig. S24 (a) Schematic chemical structure of g-CsNy. (b) Surface electrostatic potential
distribution of g-C;Ny. (c) Surface electrostatic potential distribution of Pt cluster-

carbon nitride (Pts-CN). Upper, side view. Below, vertical view
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Fig. S25 The nuclear magnetic resonance (NMR) spectrum for TEOA polymerization
product.
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Fig. S26 Scheme for free radical polymerization of TEOA initiated by STAP hole-

mediating radical reactions.
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Fig. S27 The mass spectrum (part) of TEOA polymerization product.
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Table S1. Atomic percentage and atomic ratio for TEOA polymerization production

Weight

(mg) N(®) C((%) H((%) S (%) C/Nratio C/H ratio Atomic ratio

0.9030 3.79 4277 6.058 0.781 11.2718 7.0607 Ci32NH240108

Table S2. XPS atomic percentage analysis of Pt deposited g-C;N,4 samples

Cls N 1s O1ls Pt 4f Pt 4f
(Atomic %) (Atomic %) (Atomic %) (Atomic %) (Wt%)

2-C3N4-CQ 52.45 41.00 6.55

g-C3N4-CQ/Pt 50.67 44.35 4.75 0.23 0.0012
g-C3N4-HG 51.40 42.84 5.76

g-C3N4-HG/Pt 51.22 44.28 4.34 0.16 0.0008
g-C3N4,-OM 51.08 43.94 4.99

g-C3N4-OM/Pt 51.13 43.53 5.06 0.28 0.0014

g-C3Ny-H1 47.94 46.75 5.31




g-C3N4-H1/Pt 45.53 51.01 3.27 0.18 0.0009
g-C3Ny4-T 54.77 3791 7.33
g2-C3N,4-T/Pt 50.46 44.82 4.52 0.20 0.0010




