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Characterization

Transmission electron microscopy (TEM) images were obtained from FEI
TECNAIG2F20 instrument. Atomic Force Microscope (AFM) images were recorded
by Bruker Dimension Icon. The nitrogen adsorption-desorption isotherms were
collected at 77 K and CO, adsorption isotherms was acquired at 273 K using
Micromeritics ASAP 2020. Powder X-ray diffraction (XRD) measurements were
performed on a Bruker D8 Advance diffractometer. Fourier transformed infrared
(FTIR) spectra were captured on Thermo Scientific Nicolet iS50. The Raman spectra
were recorded on a Via-Reflex Raman spectroscopy system under light excitation at
325 nm. The X-ray photoelectron spectroscopy (XPS) data were obtained using a
Thermo ESCALAB250 instrument. UV-vis diffuse reflectance spectra (DRS) tests
performed on Agilent Technologies Cary 500. Steady-state Fluorescence (PL) spectra
and time-resolved PL (TRPL) spectra were obtained by Edinburgh FL-FS 920 TCSPC.
Electrochemical measurements were conducted on a BAS Epsilon electrochemical
system in a conventional three electrode cell, using a Pt plate as the counter electrode
and Ag/AgCl electrode (3 M KCI) as the reference electrode. A 0.2 M Na,SO4
aqueous solution was utilized as the electrolyte. The working electrode was prepared
on indium-tin oxide (ITO) glass that was cleaned by sonication in ethanol for 30 min
and was dried at 353 K. The photoresponse of the prepared electrode was obtained by
measuring the photocurrent densities under chopped light irradiation at a bias

potential of 0.4 V vs. Ag/AgCL
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Scheme S1. Illustration of the formation of PCN-T by incorporation of TAP into the network of PCN.
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Fig. S1 Schematic diagram of steam generator
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Fig. S2 XPS survey scan spectra of the PCN and PCN-T-NSs.
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Fig. S3 UV-vis absorption spectra (DRS) of PCN and PCN-Tx.
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Fig. S4 UV-vis absorption spectra (DRS) of PCN-Tx -NSs.
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Fig. SS Time-yield plots of CO/H, over PCN-T-NSs.
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Fig. S6 Generation rates of CO and H, in the stability test for three cycles.
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Fig. S7 (a) XRD and (b) FTIR patterns of the fresh and used PCN-T-NSs samples.
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Fig. S8 XRD patterns of PCN, PCN-A-NSs, PCN-Q-NSs, PCN-D-NSs, PCN-B-NSs and PCN-AT-NSs.
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Fig. S9 UV-vis absorption spectra (DRS) of PCN, PCN-A-NSs, PCN-Q-NSs, PCN-D-NSs, PCN-B-NSs and PCN-
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Fig. S10 Nitrogen adsorption-desorption isotherms of PCN, PCN-A-NSs, PCN-Q-NSs, PCN-D-NSs, PCN-B-NSs
and PCN-AT-NSs.
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Fig. S11 CO selectivity of different samples.



Table S1. Comparison of CO, photoreduction performance of PCN-T-NSs with that of other catalysts in similar

reaction systems under visible light irradiation.

Catalyst Cocatalyst Sacrificial Vi.sible CO yield rate AQE Refs.
(used amount) agent light (wmol h1) (420nm)
PCN-T-NSs  Co(bpy)** ~ TEOA  1>420nm 43.0 4.2% This work
(30 mg)
CoOxMCN  Co(bpy)s** ~ TEOA ~ 1>420nm 10.2 0.25% 1
(50mg)
Cod@g-C;N,  Co(bpy)”  TEOA  A>420nm 5.4 n.d2 2
(50 mg)
CNU-BA 3 Co(bpy);**  TEOA A > 420 nm 31.1 nd. 3
(50 mg)
TiO,/g-C;N,  Colbpy)s**  TEOA A > 400 nm 1.2 n.d. 4
(5 mg)
HR-CN Co(bpy):>*  TEOA L >420nm 8.9 n.d. 5
(30 mg)
MP-500-4 Co(bpy);** ~ TEOA  A>420nm 215 4.8% 6
(30 mg)
BINA,-CN Co(bpy)s** TEOA A > 420 nm 8.1 nd. 7
(50 mg)
CPs-BT Co(bpy)y**  TEOA  A>420nm 18.2 1.7% 8
(15 mg)
C0;0,@CdIn,s, Co(bpy)s®  TEOA ~ 1>420nm 15.0 1.9% 9
(10mg)
ZnIn,S,-In,0,  Cobpy)s*  TEOA A > 420 nm 5.2 n.d. 10
(4 mg)
In,S; -CdIn,S,  Co(bpy)s®*  TEOA A >420 nm 1.6 n.d. 11
(4 mg)
CdS/BCN Co(bpy)s>*  TEOA A > 420 nm 12.5 n.d. 12
(50 mg)

an.d.: not detected.
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