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Fig. 1 The setup of photoreaction
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Fig.2 XRD patterns of the catalyst
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Fig.3 SEM photo of the catalysts
a. BiOBr, b. 2% Gre-BiOBr, c¢. 6% Gre-BiOBr, d.10% Gre-BiOBr, e.14% Gre-BiOBr
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Fig. 4 TEM photo of the catalysts
a. BiOBr, b. 2% , Gre-BiOBr, c. 6% Gre-BiOBr, d. 10% Gre-BiOBr, e. 14% Gre-BiOBr
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Fig. 5 Photoluminescence spectra of catalysts
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Fig. 6 UV-VisDRS diffuse reflectance curve of catalysts
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Fig. 7 IR spectra analysis ofcatalyst
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TLREfR e sh D200t TEMRIZRAET, AR
(17 520 £ Gre-BiOBr & 5 WIKE i RhB, 25 3 4n
B8 B/, AT WL ASIa] £ 28 6 A A Ak 700 #6 Lh 4l
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Fig. 8 Degradation efficiency of RhB over Gre-BiOBr with
different amounts of grapheme after 40 minutes

[cata] =0.33 mol - L™', [RhB]=1.5%10" mol - L™', pH=6.8
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N 60 min J5 B 58 4% A# T RhB . HILAE L, ot
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Fig. 9 Degradation curves of RhB in different conditions

[cata] =0.33 mol - L™', [RhB]=1.5%10"mol - L™', pH=6.8
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Fig. 10 UV-Vis spectra changes of RhB
[cata] =0.33 mol - L', [RhB]=1.5x10"mol - L', pH=6.8
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24.1% ) , FRWIHEAL TR XS RhB (4 0% Bt ol GEJ2 K A T
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AR BEA, FERRVESRET , B H R
WK, SRR 0, + e + 2H" — H,0, Hy it
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PR AE pH =3 i A 3 A<k 3 e k.
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Fig. 11 Degradation curves of RhB in different pH
[RhB]=1.5%x10" mol - L™", [ Gre-BiOBr]=0.33 g - L'

# 1 A[E pH &4 LTSS RhB f IR R
Table 1 The adsorption rate for RhB of the photocatalyst

in different pH conditions

pH Adsorption rate [ (C,y-C,)/C,]x100%
3 35.3%
5 28.6%
7 19.7%
9 24.1%
11 8.0%
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Fig. 12 scavenging experiment of free radical
[RhB]=1.5%10" mol - L™", [ Gre-BiOBr] =
0.33g-L7", pH=6.8
[IPA]=5m mol - L', [BQ]=0.33 mmol - L™,
[EDTA]=0.33 mmol - L™
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Fig. 13 IR spectra analysis of RhB during degradation
[RhB]=1.5%10" mol - L™, [ Gre-BiOBr] =
0.33g-L", pH=6.8
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PRzl (O 0 h) . BEE CHEIL SO R T, AT
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VTR, ULIITE S fL A Ak B RhB B4R 501
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BHZER] 156 R 10% Gre-BiOBr %} RhB A B g —A4~
7 AL I (e o R, T LR — A TR AR A AR
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BiOBr % RhB " fb % 5 .

20 h J5, BiOBr 1 10% Gre-BiOBr % 7K #% 1 1 [ fig
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Fig. 14 The TOC removal of RhB

[RhB] = 5x10° mol - L', [ Gre-BiOBr]=1g - L™', pH=6.8

2.11 fEHFIRT SA P fR

SA R T/ NrFT5 0, A XF Al L
JEBA M. TG (A =420 nm) BT, I 7E K
fift i B K IR BE 172 Ak, AR DLIET 1S, FEaH]
FATR R 2T, SA AR kA J6f#, T BiOBr #l
10% Gre-BiOBr#E 1] UL N G812 & F5 f#SA . 2 W

Bl 15 SLAETLRESR SA 193l )2 Hh 2k
Fig. 15 Kinetic curves for degradation of SA under visble light
[Gre-BiOBr]=0.4 g - L', [SA]=3x10" mol - L'
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AR 2 5 AR e A LTS R B AR
b, S TEIEHARE N, JET TOUHELEEE RhB Y
PEIRSELS, BG5S 25 0 2 J5 A [R) 45 5 i
RhB & E 75 2 [FIREARR, MR- 5 2647 T —48
HITEFR s . & 16 J2 BiOBr f1 10% Gre-BiOBr 4
WAGER S5 A, HEALRITE B S Wk, PR 4%
& RAFROUHEIE T, £ EJS 10% Gre-BiOBr
FesE PERLF , BARISENE.

Gre-BiOBr 10% Gre-BiOBr
1.0 1.0}
0.8 0.8
0.6 0.6
< <
< <
0.4 0.4}
0.2 0.2}
0.0 . + + L 0.0 = -
5 10 15 20 25 0 200 400 600 800 1000
t/h t/min
B 16 fiEAL B IR ER

Fig. 16 Catalytic recycling in repetitive degradation of RhB
[cata] =0.33 g - L', [RhB]=1.5%10" mol - L™, pH=6.8
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Preparation of Graphene-BiOBr Composite and the Enhanced
Photocatalytic Activity under Visible-light Irradiation

ZHOU Wei, HU Xiao-long, ZHAO Xiao-rong, JIA Man-ke, HUANG Ying-ping, FANG Yan-fen"
(1. Collaborative Innovation Center for Geo-Hazards and Eco-Environment in Three Gorges Area ,
Yichang 443002, China;
2. Engineering Research Center of Eco-environment in Three Gorges Reservoir Region, Ministry of

Education, China Three Gorges University, Yichang 443002, China)

Abstract: Graphene-bismuth oxybromide ( Gre-BiOBr) composites with different amounts of graphene loading on
BiOBr were prepared by ultrasound-hydrothermal method, named BiOBr, 2% Gre-BiOBr, 6% Gre-BiOBr, 10%
Gre-BiOBr and 14% Gre-BiOBr, respectively. The materials were characterized by X-ray diffraction( XRD) , scan-
ning electron microscopy (SEM) , transmission electron microscopy ( TEM ) , ultraviolet-visible diffuse reflectance
spectroscopy (UV-Vis DRS) , fluorotrophotometer( PL.) and Brunauer-Emmett- Teller ( BET). The results showed
that the as-prepared catalysts were the diagonal square crystal shape ( JCPDS card no: 78-0348 ) , and the sheet of
them were about 500 ~1 000 nm sheets. Compared with pure BiOBr, the photocatalytic activity of Gre-BiOBr was
significantly improved on the degradation of Rhodamine B (RhB) and Salicylicacid( SA) under visible light irradia-
tion( A =420 nm). The 10% Gre-BiOBr catalyst showed the best photocatalytic activity and the degradation rate of
RhB (k90 cromion =0. 046 min™') was twice than that of pure BiOBr (kg =0.020 min™'). The specific surface
area and the band gap (Eg) of 10% Gre-BiOBr catalyst were 10.50 m® + g”' and 2.61 eV ( ~475 nm). Based on
the free radicals captured experiments, the catalytic mechanism was mainly related to the common oxidation of the
super oxygen radical (O, ) and holes (h"). The photocatalytic activity of 10% Gre-BiOBr was excellent in the
recycle-usage for five times, so it had good stability.

Key words: Gre-BiOBr composite ; recombination ; photocatalysis



