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Fig. S1 XRD patterns of CdS, g-C;N,, CS/CN-II and CS/CN-Z.



Fig. S2 Morphology of CdS and g-C3N4. FESEM and TEM images of (a, b) CdS and (c, d) g-

C3N4.
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Fig. S3 XPS survey spectra of (a) CdS, (b) g-C5Ny, (¢c) CS/CN-II and (d) CS/CN-Z.
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Fig. S4 XPS spectra of (a) C 1s, (b) N 1s, (¢) Cd 3d and (d) S 2p for CdS, g-CsN4 and CS/CN-II.
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Fig. S5 UV-vis DRS spectra of CdS, g-C;N4, CS/CN-II, CS/CN-Z and physically mixed

CdS/C;Na.



500
— CdS
R —g-C;3N,
400 —— CS/CN-II
—— CS/CN-Z
N
e 300
o=
&
200
100
0 lb—flZ + =
2.2 2.4 2.6 2.8 3.0 3.2

hv eV)

Fig. S6 Tauc plots of as-prepared samples for bandgap analysis.
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Fig. S7 UPS spectra of (a) CdS, (b) g-C3N,, (¢) CS/CN-II and (d) CS/CN-Z.
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Fig. S8 Photocatalytic H, generation for 6 h over CS/CN-II using different sacrificial reagents

(50 mg CS/CN-II, 1 wt% Pt, 300 W Xe lamp, > 400 nm).
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Fig. S9 Charge distribution on CS/CN-II and CS/CN-Z. HRTEM images of CS/CN-II with (a)
1 wt% Pt and (b) 3 wt% PbO, loaded, and CS/CN-Z with (¢) 1 wt% Pt and (d) 3 wt% PbO,

loaded. Insets: HRTEM images of the marked positions in the respective images.
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Fig. S10 Percentages of Pt and Pb species after photo-deposition. XPS spectra of Pt 4f in 1
wt% Pt loaded (a) CS/CN-II and (b) CS/CN-Z. XPS spectra of Pb 4f in 3 wt% PbO, loaded (a)

CS/CN-II and (b) CS/CN-Z.
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Fig. S11 Localize the center position of single fluorescent molecules with nanometer
resolution. (a) Typical fluorescence image of a single resorufin molecule on CdS nanorods

under laser excitation. (b) 2D Gaussian fitting of the fluorescence intensity profile with

nanometer precision of + 16 nm.

Fig. S11a is a typical fluorescence image of a single resorufin molecule on CdS nanorods.
The fluorescence intensity spreads over a few pixels as a point spread function. Generally, the
localization precision can be determined using the method reported in the previous work.! As
shown in Fig. S11b, the center position can be determined by fitting the intensity signals with

2D elliptical Gaussian functions (Eq. S1):

..... (x-x0)* (¥-0)°
o (SD)
282 252

where (%0, Y0) is the center position, A is the background level, B is the peak intensity at (*o,
Y0), S, and S, are the standard deviations of the Gaussian distribution along the x- and y-axes,

respectively. The localization precision (0}, j-., ,) can be calculated based on the pixel size of

the camera, the photons collected and background noise level using Eq. S2:

2 44 2
Sj a2/12 87'[S]-b
;= Ty

Gt T (S2)

12



where N is the photons collected, a is the pixel size, and b is the background noise in photons.
In the example shown in Fig. S11, the parameters are determined to be S,= 133 nm, S, = 131
nm, @= 160 nm, N =612 and b = 16. Thus, °x =16 nm and %y =15 nm are obtained. The average

localization precision is calculated to be °xy = 16 nm using Eq. S3:

Oy =(0,+0))/2 (S3)
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Fig. S12 (a, d) Conventional brightfield images, (b, €) SRM images and (c, f) density maps

(bin size: 25 nm % 25 nm) of pure CdS with resazurin. Scale bar: 1 um.

Fig. S13 Conventional brightfield images of pure CdS with amplex red (a) before irridiation

and (b) after irradiation. Scale bar: 1 pm.
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Fig. S14 (a, d) Conventional brightfield images, (b, €) SRM images and (c, f) density maps

(bin size: 25 nm % 25 nm) of pure g-C;N,4 with resazurin. Scale bar: 1 um.
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Fig. S15 (a, d) Conventional brightfield images, (b, €) SRM images and (c, f) density maps
(bin size: 25 nm x 25 nm) of pure g-C3N,4 with amplex red (The dashed lines are the outlines

of g-C;Ny in the brightfield images). Scale bar: 1 pm.
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Fig. S16 Conventional brightfield images of CS/CN-Z with amplex red (a) before irridiation

and (b) after irradiation. Scale bar: 1 pm.

Fig. S17 HRTEM images of (a) CS/CN-II and (b) CS/CN-Z.
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Table S1. Summary of typical CdS/g-C;N4 composites for photocatalytic H, generation.

Reference Photocatalysts  Catalyst Light Cocatalyst ~ Scavenger H,
weight source production
rate (umol
ht g,
(umol ht)
This work CS/CN-II 50 mg 300 WXe, 1wthPt 20 vol% lactic 2410
acid (120.5)
> 400 nm
2 S-doped g- 100mg 300W Xe, 5Swt%Au 20 vol% lactic 1060 (106)
C;N4/Au/CdS acid
> 420 nm
3 CdS/g-CsN, 50 mg 300 W Xe, 5wt% Pd 0.5MNa,Sand 293 (14.65)
0.5M NaQSO3
> 420 nm
4 CdS/g-C5N, 10 mg 300 W Xe, 3 wt% Pt 30 vol% TEOA 2240 (22.4)
AM 1.5G
5 CdS/g-C5N, 100 mg 300 W Xe, 3 wt% Pt 10 vol% TEOA 716 (71.6)
> 420 nm
6 CdS/g-CsN, 50 mg 300 W Xe, 3 wt% Pt 20 vol% TEA 2340 (117)
> 400 nm
7 CdS/g-C5N, 100 mg 300 W Xe, 2 wt% Pt 0.35 M Na,S 2590 (259)
> 100 and 1 M
m Na,SO;
8 CdosZng,S/Au 50 mg 300 W Xe, 2wt% Au 0.1 M glucose 123 (6.15)
/g-C3N4
> 400 nm
9 CdS/g-CsN, 50 mg 300 W Xe, 3wthAg 10 vol% lactic 1376 (68.8)
acid
> 420 nm
10 Cyano groups- 30 mg 300 WXe, 1wty Pt 14 vol% lactic 1809 (54.3)
C3N4/ CdS acid
> 420 nm
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Table S2. Pt loading based on ICP measurement and percentages of Pt and Pb species observed

from XPS spectra on CS/CN-II and CS/CN-Z after photoreactions.

1% Pt 3% PbO,
Pt loading® Pt% (%) Pt** (%) Pb*" (%) Pb>" (%)
(Pt29) (%)
CS/CN-II 0.79 (0.69) 87.4 12.6 93.1 6.9
CS/CN-Z 0.71 (0.56) 79.5 20.5 89.0 11.0

3 Theoretical loading based on the amount of Pt precursor is 1 wt%; ® by IPC measurement; ©

total Pt% multiply by Pt°% from XPS results.
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