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Abstract: Biy0;:Br;¢/BiOBr composite was synthesized by a facile solvothermal method with
cetyltrimethyl ammonium bromide (CTAB) and Bi(NOs);-5H,0 as materials, tricthanolamine (TEOA) as
pH regulator and characterized by X-ray diffractometer (XRD), scanning electron microscope (SEM),
specific surface area (BET) measurement and UV-vis absorption spectrometer. The results showed that the
composition, microstructure and morphology of sample could be easily controlled by tuning the amount of
TEOA and the atomic ratio of bromide to bismuth in the reaction system. The photocatalytic activities of
samples were evaluated by the degradation of ciprofloxacin (CIP) under visible light irradiation (A=420 nm).
When the volume of TEOA was 8 mL and the molar ratio of bromide to bismuth source was 1.0 : 1.0, the
obtained Biy4O3Br;¢/BiOBr (S-1.0-8) composite with a BET surface area of 28.20 mz/g exhibited the
highest photocatalytic activity, and the degration of CIP was 97.00%. The reaction rate constant of
composite was about 3.93 times higher than that of pure BiOBr, which was mainly attributed to the charge
transfer between BiOBr and Bi,405Brjo. Besides, the large specific surface area of material and abundant
oxygen vacancies on the surface of composite also contributed to the improvement of photocatalytic
activity.
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a, b—n(Br)/n(Bi)=0.2; ¢, d—n(Br)/n(Bi)=0.4; e, f—n(Br)/n(Bi)=0.8;
g, h—n(Br)/n(Bi)=2.0

3 Br #1 Bi A [A¥ 5 A i LR TSRS RE B SEM
Fig. 3 SEM images of samples obtained with different
molar ratios of Br to Bi
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a,b—0mL; ¢, d—2 mL; e, f—4 mL; g, h—8 mL; i, j—15 mL Table 1 BET surface area, band gap and reaction rate
B2 JInAKRFEAF TEOA Fraffaft i iy SEM & constant of samples
T8 ifeent msounte of TEOR it the resction systems g CREE e EREE
23 H n S-1.0-0 9.95 2.49 0.00418
Z:I:]j:f;j E?[:T;;%Efﬂﬁ%m‘i . M%% 1 E‘l‘u S-1.0-2 25.46 2.10 0.01078
S-1.0-4 25.50 2.42 0.01042
ﬁﬁ ’ jJHA TEOA HTJ" EI%I%E(J tt%ﬁ*ﬂ%ibﬂET S-1.0-8 28.20 2.30 0.01644
W 22 Br A1 Bi B BIA B LI A Y AR $-1.0-15 10.26 2.05 0.00710
RS Br A1 Bi 95 (4 & HC A9 3G fin Se 1% KI5 08 S-0.2-8 14.03 2.01 0.00342
Hidr, S-1.0-8 1y F e i FH A K, oMy 28.20 m?/g, S-1.0-0 S-0.4-8 16.96 2.40 0.00503
By LR AR/, A 9.95 mYg, 459, TEOA S-0.8-8 24.29 2.28 0.00978
AR PR BT AR i ) e 2 T BRUES B SCREAE T, T Br §-2.0-8 16.16 241 0.00708

Bi P B i LA BRI, X5 SEM 1451 —3K .

TEAL ) e 2 AR AT B T S e, kA 2.4 SEIRERETIE

15 YL W RE A BT AR el RO B TR S A ANTRRE ) 28 A0 -] L8 SRR an & 4 s
FIR AL TR R, AR ) e 3% T AR 5 & 4 051, A RS AR AT W, WA AR g
Hob bR — P EERHE B, BARRESH G AT Dt
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UV-vis diffuse reflectance spectra of samples
obtained (a) by adding different amounts of
TEOA and (b) with different molar ratios of Br to

.o . 12
Bi [insetis plots of (0Ephoton) ~ VS. Eppoton CUTVES

Fig. 4

of the samples ]

Bl 44BEI, (oEppoon ) > H O B, Epporon S5 THE
i AR L RE . At AN RSB, S-1.0-0 Y E, K
2.49 eV, A SCHERIRE AY BiOBr(2.78~2.93 eV)P*
FEAEMEAT Y . FEA S-1.0-8 1) E, 1 2.30 eV,
[ B R N [ B 5 a7/ i 8 o N i P 1
FEME E 3950 T3 1
25 WHREGHILENE

DS V2 DI 93t S v s X NS RN R CINE BTN
MR T3 SO I A SO, — oAy BRIy
PR FE AR R AR Y HE - 28 R A R G 3
ML TG PEC T, S T 5 2 oA T
2N G GIEL, A SO AT T 296k
SHEEMEL ., B S MAE 360 nm P AT, AL
£ 400~600 nm PR G EEE . HIEl Sa AT LLE
H, FEah S-1.0-8 PR E e . AN 5b Al LIE Y,

P EE L 1.0 I, FRAFHOAE S e AT WO B
AR TRz U AR BAT e in

a

300

200

Intensity/a.u.

100

Intensity/a.u.

0 1 1 1
400 450 500 550 600
AMnm

Es I AARFAE TEOA(a)Hl Br Fl Bi /A A9 5 i) & 1t
(b) Bl A Sl 12615 15
PL spectra of samples obtained (a) by adding

different amount of TEOA and (b) with different
molar ratios of Br to Bi

2.6 FELFEHENE

H T VR BT A RE A G EIE ERE, 7R ET ILOE
WSS, Ml CIP AR MRS Ye k1o fk
RS2 . K6 4 S-1.0-8 74E T, CIP I WO
T AE T ULl A S Bt 25 B g e ] AR AR B, HoAth
FESMAELE T, CIP ¥ WIS E i il 6 —
. IWE 6 nJLIEH, CIP ¥ IR R W s ik i
k1 276 nm, WSO FBE it 2 52 s [ ) 98 Jam i ek 555 o
Vi CIP e S-1.0-8 /75 T, CIP ¥k FERE S i
FisF 0] 158 Tt 328 0 0/ o

T Ak CIP ¥ IR AV A 75 7843 5 380 08 6 - i it
A, A AR CIP RS 10 min, BS54
FF 40 min, & 7 24 CIP B35 KO0 B ] A G R K
M 7a 7] LA, KGN 40 min J5, FE5 S-1.0-0,
S-1.0-2, S-1.0-4. S-1.0-8 F1 S-1.0-15 )& #2435
H 15.59%. 17.22%. 23.73%. 43.07%F1 37.60%,
FIrLh, i TEOA %1 52 i A 7 AT B 14 i A i 1) %
BHPERE . SEHE 180 min J5, KL S-1.0-0 X} CIP A #ix
RIS, 200 60.42%, FES S-1.0-8 X% CIP [%
RN 97.00%, HA 3 NEEFATEL S-1.0-8 A H 4

Fig. 5
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INRESRR . NE 7b AR, 0 min A}, 7E Br
A Bi ¥R R LA 0.8 FI 1.0 B, FrASRE S A A TR
B, JGIR 180 min I, BfZE Br A1 Bi ¥Ry
WA R, R RIS TR

sol W
R 0 min

20 min

3 1.5 40 min

s 60 min

% 80 min
S 1.0 100 min
2 120 min
2 140 min
<05 160 min
l, 180 min

0

250 300 350 400 450 500
A/nm

Kl 6 FEFEML S-1.0-8 FF7E T CIP ¥ BB G B ] 2L 1y
A WO
Fig. 6 UV-vis absorption spectral changes of CIP aqueous

solution as a function of irradiation time in the
presence of S-1.0-8

1.0Ta Light on
0.8
S o6
H
E |
0.2
—*—S§-1.0-8
0% —<—S-1.0-15
-50 0 50 - 100 150 200
t/min
L0 rp Light on
08
x
J§\§\+ 0.6
¥
8 04t —=S-02-8
—e—S-0.4-8
| —+— S-0.8-8
0.2 —x—S-1.0-8
| —<—S-2.0-8
950 0 50 100 150 200
t/min

K7 INAARFEAR TEOA (a) Fl Br Al Bi A4
(b)) FrkilRESE X CIP ¥ 1 G A i R
Fig. 7 Photocatalytic performance for CIP solution under
visible light irradiation of samples obtained (a) by
adding different amounts of TEOA and (b) with
different molar ratios of Br to Bi

FESH Y In( p of p )1 L B[] AR 261 56 Z an 1] 8
Frs e B 8 AT, HEEL Y In( p of p )TN HS [A] 32
TE—H N B 127, W R EHIIAE 1, WA
8a M LIFE i, Bl TEOA MU, FE&AY SN 3 R
WS R E /N, 24 TEOA 9 8 mL i, Sk

REBEHK . N 8b W LIF H, FE S AY S0 3 R 5
BBl Br M Bi 905 5 1 He A 3G A S8 Jin 5 A%,
1E Br 1 Bi W& o 1.0 BF, A5 S-1.0-8 Ak
F SR E R, A 0.01644 min', HEES S-1.0-0
iy 3.93 1%,

3.0

25

2.0

1.5

In(o,/p)

1.0

0.5

200

t/min

In(o,p)

0 . .

0 40 80 120 160 200
t/min

K8 fAARF{AFRY TEOA (a) il Br Al Bi A4
BEEEE (b) Bl AR TR AT WOG T FEfif CIP I3
In( p o p )5 GHRI H] 2 8] F) 56
Plots of In( po/ p) as a function of visible light
irradiation time for photodegradation of CIP
solutioncontaining of samples obtained (a) by
adding different amounts of TEOA and (b) with
different molar ratios of Br to Bi

Fig. 8

2.7 SEEAHIRRED

— A AL R R DA A T PR e T A T
2 AT Ry B RO HOR WY i Bt . X1
EEUMR, BTSRRI S
Yy i AR 55 RE R L - % B 22 5 PY . BiOBr Al
Bi4O3Bry B LA ((Eyp ) 35 4 5 i f M B
WA, AW

Eyg =)(—E°+%Eg

X PR LRT R AEEV)E; E bR
AT A FREREIUE, N 4.5 eV E, Bk
MESF SEE (eV), SATHLEY Ecy = Evg —E, o

BiOBr Hll BiyO3,Br o H 28 XT HL L PEAE N 6.18 FI
6.03, BiyO3Bryo B E, A 2.52 eV, MRIG A
BiOBr (155 AN HL #4351 0.48 1 2.88 eV,
Biy,03,Brjo Ty A L5351k 0.27 F12.79 eV,
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FE i S-1.0-8 7E ] WOGIHUL T M B R i e &1 9 Jilr
/R H17F BiOBr il BiyO3Bro #BE A MU AT WG Y
PEGE, BIiOBr fil BiyOsBrio My LA HLFHEA &
AL S b, AERLY S B = A Zs (RO 1), I
4 W2 56 A T 710 2 T 7 40— it B 3 1 P
(fiﬁ_\?it 2)[30]0 EB? Bi24031Br10 Eﬁﬁﬁﬁg%%‘,

BiyO3,Brio 7 (0.27 eV) Mk T %% 5|
BiOBr [/ 5:77( 0.48 eV ) I, T BiOBr #/147( 2.88 eV )
WA EZIERAYE, BiOBr FZ A KK
F| Biy03,Bry BUMHT (2.79 eV) . LT HAM
19 BiOBr, YA 2 F7E BiyyOs3,Brjo Al BiOBr Z [H]
MR, AR T A, DT S AL
HOCHEPERE . T BiOsBry UM L (2.79
eV) . (sOH/H,0 ) (2.27 eV vs. hruEEHLIE ) AYH
PRK A EALE AL (1.23 eV ovs. FRifER A )

HIE, BiyO0s3Bry M Ea59C (A7) AR K T4
I e OH ( e i3 3 )o B W B AEAE AL 7] L B CTIP
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