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Table 1 Experimental apparatus

Name of the instrument

Type specification

Manufacturer

CFVGS

The ozone machine

Xenon lamp

Air compressor YT-301C
Magnetic Stirrer Feb-78-2
Ultraviolet-visible Spectrophotometer UV-560B
Centrifugal machine TDL-4
Vacuum pump SHZ-D(I11)
Ulirasonic Cleaner KQ-50DB
Drying cabinet 101-3A
X-Ray Diffractometer Smartlab SE
Scanning Electron Microscope FlexSEM1000

X-Ray photoelectron spectroscopy

FTIR Spectrometer Nicolet is50
Uliraviolet absorption Spectrometer Lambda 950
Electrochemical workstation CHI760E

PLS-SXE300/300UV

ESCALAB 250Xi

Beijing Shangmeishuimei Environmental Protection High-tech

Co., Ltd
Beijing Perfectlight TechnologyCO., Ltd

Chengdu Rankuum Machinery Lid
Nantong Zhengmingei Driving Machinery Co.,Ltd
Shanghai Onlab Instruments Co., Ltd
Hunan Kaida Science Instrument Co., Ltd
Zhengzhou Biochemical Instrument Co., Ltd
Zhangjiagang hna Ultrasonic Electric Co., Ltd
Shanghai Zhe ti Machinery Manufacturing Co., LTD
Rigaku Corporation
HitachiLimited
ThermoFisher Scientific
Thermo Fisher Scientific (China) Co.,Ltd
PerkinElmer
Shanghai Chenhua Instrument Co., Lid

1.3 BiOBr Il
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2.1 XRD 4
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Fig.3 XPS spectra of catalysts

(a): Survey diagram; (b): Br 3d; (¢): O 1s;(d): Bi 4f; (e): S 2p
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Fig.4 UV-Vis DRS spectra of catalysts

25 b RERAFLESHT
&l 5 A1, BiOBr 1 S-BiOBr 19 45 5 £k (TV #1)

100

Quantity adsorbed /(cm®+g™, STP)
2
=)

. 0.006 [—==BiOBr
U s S-BiOBr —a—q B
£ oosp- \ S-BiOBr|
80 -,
0004
5 o
2 0.0031- .,-/_’_,,-\.
60 L = o.002f /
he BiOBr
0.001
1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 S-BiOBr
40 Pore diameter /nm

n
..
peaa=BB T 5o,

0.2 0.4 0.6 0.8 1.0

Relative pressure (P/P,)
P15 AT 9 2B B - A s A5l e SRR R LA 0 A 2k
Fig.5 Nitrogen adsorption-desorption isotherms and

corresponding pore size distribution curves of catalysts
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JH Brunauer-Emmett-Teller /7' 3% 1 58 ) S-BiOBr 11
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Table 2 Pore size, pore volume and specific surface area of

BiOBr and S-BiOBr

Pore diameter  Pore volume  Surface area

Samples /nm /lem®+g™") /m*+g™")
BiOBr 13.13 0.08 15.38
S-BiOBr 19.02 0.22 31.13
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Fig.6 Photocurrent response and nyquist plots for catalysts
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Fig.7 Different photocatalytic nitrogen fixation systems
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Fig.9 Effect of different photocatalysts on nitrogen fixation
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Preparation of S Doped BiOBr Photocatalyst and Its Nitrogen Fixation

Performance

GE Jian-hua”’, ZHANG Wan', DING Xiu-long', WEI Zhou', LI Jia'
( 1. School of Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China;
2. Institute of Energy, Hefei Comprehensive National Science Center, Hefei, 230031, China )

Abstract: A series of S-doped BiOBr photocatalysts were synthesized using thiourea and Bi(NO;),+5H,0
as precursors through solvothermal process, which were characterized by XRD, SEM, XPS, UV-Vis DRS,
photoelectric property. Characterization results revealed that the S-doped BiOBr photocatalyst has identical crystal
structure, larger specific surface area and higher photo-induced charge migration ability than that of BiOBr
photocatalyst. These properties may contribute to adsorb, activate N, molecules and enhance the nitrogen
photofixation activity. It was also found that the rate of NH," production for N, photofixation of S-doped BiOBr could
reached ~25.54 mg+L™'*h™'+ g™, which is approximately ~4.6 times higher than that of BiOBr. Moreover, after four
cycle experiments, the S-doped BiOBr still has high nitrogen fixation efficiency.

Key words: photocatalysis; nitrogen fixation; S doping; BiOBr



