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Table S1 Textural parameters of nitrogen sorption analysis and elemental analysis for

BCN and CNNS.
Pore Pore )
S Elemental analysis (atom%)
BET
sample volume  size
(m?/g)
BCN 7.0 0.63 5.25 34.1 49.9 13.7 1.1 0.68
CNNS  512.6 1.72 8.95 23.3 32.0 31.5 13.1 0.73




Table S2 Elemental compositions of BCN and CNNS based on XPS results.

BCN

CNNS

C-C (16.3%)

C-C (64.5%)

C C-NH,(x=1, 2) (14.0%)
51.5% 67.7% C-NH, (5.6%)
(at.%) C=N (5.4 %)
C=N (9.1%)
N=C-(N), (64.3%)
N=C-(N), (20.8%)
C=N-C (55.1%)
C=N-C (57.7%)
N C5-N (26.1%)
41.7% N-(C); (24.1%) 13.7%
(at.%) C=N (11.6%)
N-H (18.2%)
N-H (7.2%)
0 H,0 (88.9%) H,0 (46.6%)
6.8% 18.6%
(at.%) 0, (11.1%) 0, (53.4%)




Table S3 Comparison of photocatalytic CO, reduction performance of various

materials.
Rate
Photocatalysts Conditions References Year
(nmol-g"-h")
H,0, Xe lamp, 5 h CHy: 50.8/23.0,
CNNS This work
(A= 200 nm/A> 420 nm) CO: 5.1/1.9
H,0, Xe lamp, 5 h
BCN CO: 2.6/1.1 This work
(A> 200 nm/A> 420 nm)
CHy: 3.98,
N-CQDs-TiO, H,0, Xe lamp, 6 h [S1] 2018
CO: 6.13
H,0, Xe lamp, 5 h CHy: 0.24,
g-C;Ny [S2] 2016
(2> 200 nm) CO: 2.1
H,0, Vis (A> 420 nm), CO: 2.37,
P-doped g-C3N,4 [S3] 2018
4h CH,: 1.81
CO: 13.31,
Co3;04/CNS H,0, Xe lamp, 4 h [54] 2020
CHy: 3.17
H,0, UV (254<A<420 CO: 14.60/1.37,
WO3/g-C3N4 (531 2020
nm)/Vis (A>420 nm), 4 h CHy: 10.37/0.75
CO: 3.16,
Bi405BI’2 HQO, Xe lamp, 2h [S6] 2019
CH4Z 0.5
H,0, Xe lamp, 4 h CO: (4.78),
Ru/g-C;Ny [S7] 2018

(420<)<780 nm) CHg: (0.78)




H,0, Xe lamp, 4 h CHy4: 0.64,
SIlSz/g-C3N4 [S8] 2017
(A> 420 nm) CH;0H: 2.3
CO:0.12,
PdO/TiO, H,0, UV light, 2 h [89] 2019
CHy: 13.99
H,0, Xe lamp
O-doped g-C3Ny CH;0H: 0.88 [S10] 2017
(2> 420 nm)

MnQO,/g-C3N,4 H,0, Xe lamp, 6 h CO:34 (SH] 2017
NiO/g-C;Ny H,0, Xe lamp, 8 h CO: 4.17 (S12] 2018
Pt@Bi-TiO, H,0, Hg lamp, 10 h CH,: 2.06 [S13] 2020

CO : 6.59,

Au/C;Ny4 H,0, Xe lamp, 2 h [S14] 2018
CH; : 1.55

Bi,MoOj H,0, Xe lamp, 6 h CO : 3.62 [S15] 2019

Ni-Bi co-doped H,0, 250W Hg lamp,

CH, : 2.11 [S16] 2020

TiO,

10h
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Figure S1 XPS wide spectra and high resolution O 1s XPS spectra of BCN and CNNS.
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Figure S2 EPR spectra of BCN and CNNS.
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Figure S3. Time-production plots of the CO and CH,; generated form the
photocatalytic CO, reduction over the BCN (left) and CNNS (right). (photocatalysis
condition: 0.05 g photocatalysts, 5 mL H,O, Light A>200 nm, 20°C)
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Figure S4. The GC spectra
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of resulting O, after photocatalytic CO,-reduction

reactions (visible-light-driven, A>420 nm) over CNNS.
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Figure S5 CO,, H,0, CO, CH, adsorption geometry on BCN (a, c, e, and g) and

CNNS with nitrogen vacancy and cyano group (b, d, f, and h).
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Figure S6 Illustration of the experimental setup for photocatalytic CO, reduction.
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