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Abstract: Photocatalysis has been regarded as an emerging and promising air purification technology. However, ni-
trogen dioxide (NO,) as the by-product is easily generated in the process of photocatalytic NO oxidation, which is
more toxic and harmful to human health than NO. To inhibit the generation of NO, and promote the deep oxidation of
No into nitrate (NO;"), boron nitride (BN) nanosheets was used as templates and bismuth oxybromide (BiOBr)
nanosheets were introduced by the in-situ growth method to fabricate the two dimensional-two dimensional (2D-2D)
BiOBr-BN photocatalysts. After introducing the BN nanosheets, the thickness and diameter of BiOBr nanosheets
greatly decrease. At the same time, the specific surface area of 5% BiOBr-BN increases nearly by 15 times compared
with the pure BiOBr nanosheets, which could provide more active sites for the reaction. According to the photocata-

lytic NO removal tests, the composites present the higher photocatalytic activity than pure BiOBr nanosheets and BN
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nanosheets. Among them, 5% BiOBr-BN sample reveals the best NO removal rate of 39.5%, which is higher than that
of pure BiOBr nanosheets (24.6%) under visible light irradiation. More importantly, the NO, generation rate is sup-
pressed from 16.4% to 7% and the oxidation selectivity of NO; is increased from 36.6% to 81.5% compared with the
pure BiOBr nanosheets. On the one hand, there is a strong interfacial interaction between BiOBr nanosheets and BN
nanosheets, identifying by the X-ray Photoelectron Spectroscopy (XPS) and Density Functional Theory (DFT) results.
Hence, 0.98 e electrons transfer from BiOBr to BN through the interface area, resulting in the formation of built-in
electric field. Benefiting from this, the recombination of photogenerated charge carriers is effectively inhibited. On the
other hand, BiOBr as the active surface enhances the adsorption of O, and promotes its activation to superoxide radi-
cals (*O, ), which is proved by DFT and Electron Spin Resonance (ESR) results. As a result, the generation of toxic
by-product NO, is effectively inhibited and NO can be directly oxidized into NO; . These findings could provide a fa-

cial strategy for the design of 2D-2D photocatalysts and control of the separation of photo-generated electrons and

¥ 35%

holes.
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Fig. 1 Photocatalytic activities of BN, BiOBr and BiOBr-BN
nanocomposites for NO oxidation (a) and NO, generation (b)
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A FEMRL:
BiOBr-BN F gL &t NO R EIGIE & = B %=

N 1,2 2 2 3 1,2

A FS, EAR, AWES, F WS, A F
(1. BB L HRF HARFAF L IEZBERELEZEE, RA 610500; 2. HHEH KT HHASE T2%0%,
LR ATAT A ARBR F , RAF 610500; 3. wFHB KT A B5ATEAHAIR, REAFESHRARL T S, A

611731)
% S1 BiOBr-BN #RHEE
Table S1 Contents of BiOBr-BN composites
5%BiOBr-BN 7.5%BiOBr-BN 10%BiOBr-BN 12.5%BiOBr-BN
BiOBr/mol 0.005 0.005 0.005 0.005
BiOBr/g 1.5244 1.5244 1.5244 1.5244
BN/mol 0.1 0.067 0.05 0.04
BN/g 2.482 1.6547 1.241 0.9928
Mass percentage 61.41% 82.11% 122.82% 153.53%
# S2  BiOBr-BN # @M S LIEEM
Table S2 Oxidation selectivity of BiOBr-BN samples
Sample Gener;}t(i)(;t/lo/zate of selg:iti:/aitti/ 1% Sample Gener;}t(i)(;t/lo/zate of Nitrate selectivity/%
5%BiOBr-BN 6.6 81.5 12.5%BiOBr-BN 14.8 64.7
7.5%BiOBr-BN 9.9 79.8 BiOBr 16.4 36.6
10%BiOBr-BN 12.2 82.8 BN 0 0

NO, A B AR #5543 {1 - [(Cnoy— €) = (Croy, — Co)] / (Co— O)} * 100%
Horr, C FRFSEIT NO WK, Co WG NO WK EE; Cro, AR LI ZUE M I(NO F1 NO, I GEFR) B IKEE, Cro,, REHNIA R AN B E

%= S3 5% BiOBr-BN ¥ RAVRE L FHK

Table S3 Surface chemical composition of 5%BiOBr-BN composite

Element B N O Br Bi
at% 31.68 22.73 22.07 12.57 10.95

Urea + boric acid

N2
Heating to 900 'C, Sh

Keeping at 900 C, 5 h

BiOBr  BiOBr

Bi(NO3);-5H;0 ” :
om0 A LA

Self-assembly
B BiOBr _ BiOBr

KBr
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{

BN nanosheet

S1  BiOBr-BN #f #h ff) T i 2 7m & 1A
Fig. S1 Schematic illustration of the formation process of BiOBr-BN composites
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Fig. S2  Structure schematic of the as-prepared BiOBr-BN nanocomposites
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Fig. S3  Experimental setup for photocatalytic oxidation of NO
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Fig. S4 Long time test of (a) NO oxidation and (b) NO, generation over 5%BiOBr-BN under visible light irradation
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Fig. S6 TEM-EDS element mappings of the as-prepared 5%BiOBr-BN
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