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Preparation of S-BiOI/BiOBr adsorption photocatalyst and its removal properties for

2, 4-dichlorophenoxyacetic acid

YAO Dan', YANG Yi?, ZHENG Anni*, WANG Shaobing', YU Guanlong**
(1. Water Resources Center of Hunan Province, Changsha 410007, China; 2. School of Hydraulic and Environmental
Engineering, Changsha University of Science & Technology, Changsha 410114, China; 3. Key Laboratory of Dongting Lake

Aquatic Eco-Environmental Control and Restoration of Hunan Province, Changsha 410114, China)

Abstract: Pesticide pollution of water body is a potential threat to human health. In this study, a new S; ;-(0.3/0.7)
BiOI/BiOBr (S, BBI, ;) photocatalyst was synthesized by one-step solvothermal method. The structure, morpho-
logy and optical properties were characterized by XRD, SEM, XPS, UV-Vis DRS, EIS and other methods. S, ;BBI ; is
a flower-like microsphere structure formed by the accumulation of two-dimensional nanosheets. Z-type hetero-
junction and S-doped dual-strategy co-modification broaden the photoresponse range of BiOBr, effectively prevent
the photogenerated electron-hole pair recombination in S;;BBI,; improve the photogenerated carrier redox
ability, and increase the specific surface area. It provides more mesoporous structures, significantly improves
adsorption properties, and provides more active sites for photocatalytic reactions. The photocatalytic experiment
results showed that S, BBI,; had the best adsorption and photocatalytic performance for 2, 4-dichlorophen-
oxyacetic acid (2, 4-D) under visible light, and the removal rate of 2, 4-D was up to 91.8% under 45 min darkness and

120 min light conditions. Electron spin resonance (ESR) technology confirmed that O} is a photocatalytic active
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substance of S, ;BBIj 3.
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%1 S,-(x/y)BiOI/BiOBr (S,BBL) ## Ml & 24
Table 1 Preparation parameters of S,-(x/y)BiOI/BiOBr (S,BBL,) sample

Sample mBi(No3)3.5H20/g mgi/g mger/g MCH4N,S/& VEGg/mL 1/Br content/mol S/Bi content/mol
BiOBr 1.358 0 0.333 0 50 0/1 0/1
BiOI 1.358 0.465 0 0 50 1/0 0/1
BBI,; 1.358 0.140 0.233 0 50 0.3/0.7 0/1
Se1BBIy, 1.358 0.047 0.300 0.0213 50 0.1/0.9 0.1/1
So1BBIy, 1.358 0.093 0.266 0.0213 50 0.2/0.8 0.1/1
So.1BBI 3 1.358 0.140 0.233 0.0213 50 0.3/0.7 0.1/1
So.1BBIj 4 1.358 0.186 0.200 0.0213 50 0.4/0.6 0.1/1
So.0sBBlg 3 1.358 0.140 0.233 0.0107 50 0.3/0.7 0.05/1
S,.BBIy 5 1.358 0.140 0.233 0.0213 50 0.3/0.7 0.1/1
Sp15BBIy 5 1.358 0.140 0.233 0.0320 50 0.3/0.7 0.15/1
So.2BBIy3 1.358 0.140 0.233 0.0426 50 0.3/0.7 0.2/1

Notes: MBi(NO3)5-5H,0 —Mass of Bi(NO3);3 - SH20; my;—DMass of KI; myp,—Mass of KBr; mcu,N,s —Mass of CH;N,S; Vyg—Volume of EG.
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= 5 =0 5
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i \
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2 = 5 160°C 12 h SR
— —
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81 S,-(x/y)BiOI/BiOBr (S,BBL,) Kl % i 2 &
Fig.1 Flow chart of preparation of S,-(x/y)BiOI/BiOBr (S,BBIL,)
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Fig.3 SEM images of BiOBr (a), BiOI (b) and S, ;BBI 5 (c)
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4 Sy,BBI,, i EDS 1%

Fig.4 EDS diagram of Sy BBl 3

%2 S,,BiOBr. S,,BiOI # S, ,BBI,, ifJ EDS %2
Table 2 EDS data for S, ;BiOBr, S, ;BiOI and S, ;BBI, 5

% 3 BiOBr. BiOI 7 S, ;BBI, 5 i BET #{#&
Table 3 BET data for BiOBr, BiOI and S, ; BBI 3

Relative content of element/wt%

Sample
Bi Br I S

So.BiOBr  7.10  68.87  23.71 - 0.33
S, ,BiOI 8.08 6839 - 2353 -
So1BBly;  11.06  68.09  17.90 2.91 0.03

7 0.004

80

~+ BiOBr -o- BiOI — S,,BBI,,

60

e
=
S
o

40

Pore volume dV/dw/(cm?-g'*nm

0

10

20 | ~
& BiOBr - Biop Pore width/nm

Quantity adsorbed/(cm®-g™' STP)
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£k (Hil))
Fig.5 N, adsorption-desorption isotherm curves and pore size

distribution by BJH method (Inset part) of BiOBr, BiOl and S, ;BBI, 5

Sample fBE;F/ a1 i 3 -1 Pore size/
mg)  (em'g)  nm
BiOBr 18.68 0.108 19.60
BiOI 17.99 0.115 19.87
So.1BBIy 5 26.09 0.123 15.83

Notes: Spgr—Specific surface area; V,—Total pore volume.
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