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Abstract: Br ions doped Bi,WOg was prepared using bismuth nitrate Bi(NOs);+ 5H,0 and sodium tungstate Na,WO,+
2H,0 as raw materials by hydrothermal synthesis method. The effect of Br~ doping on the phase structure,
morphology and visible light catalytic properties of Bi,WOgs was investigated using XRD, SEM, TEM, XPS,
Raman, PL and DRS. The results indicated that the visible-light-driven photocatalytic performance of Bi,WOgs was
greatly enhanced after Br~ doping. When Br~ was doped with 8% of the amount (percentage of amount of
substance), the Bi,WO4 photocatalyst displayed the best photocatalytic performance. It could decompose 96.73%

RhB after 40 minutes irradiation, which was 36.32% higher than that of the pristine one.

Keywords: Bi,WOg; hydrothermal synthesis method; Br doping; visible-light-driven photocatalytic performance

0, IIWTFEIE S, e AL BA Pl RUR K BH RE R
L RIREE 7/ BRI R LS BE Uy T I S i o PV

0 51

Bt 5 BRAR AR P B R B A5 | H 25 ™ Y B TR
MR P 355 15 G ) R Sy B4 A 4 R R e R T
ZA R, ik, A A 70 4R AR Fujishim 450
KT R n B SR TIO, B 6 K L H, A

Weks B39 .2016-11-11, Y& R H W .2017-03-17,

TS, SUE TRMIT T AR 0912 56 T A &
Ji&, TiO, AHAR S B fTAL 27 AL IR il ik BE 6 1K
FR S0 A5 R AR R B BIE 5 A 2 B AR A
VLEAE 3.2 eV AW JRIE AT WG I i R

K 11 R 7 5 4 (No.51662005) A1 74 11 5822 5 42 (No.20 14GXNSFFA118004) % B i H |

“HEK RN, E-mail ; longf@glut.edu.cn



%6 MM

145 Br 54% BL,WO, /K #k 5  B AT L AL fE 955

HFRE T Tio, B BRI A AT RO
L35 P R AR 1) IF 5 A 3 L AR Y A Ak A R ) F
FEAR A TR L Bi,WO4(BWO)JE: 5 Al B Aurivillius
ALY Z — 1999 4F Kudo S5 IR IE T Bi,WO,
St 0, TERE, 1FEROGH AR A R 4F
HiI o8 AR Bi,WO, B A H /AT WO 2
1 [Bi,0,)2 A B AC B HES 09 2R 4548, WO/ THl
AR TE 2o A A 1 | A R T O A L RS T
RSO, Bi,WO, HLA KAF o] WG s 1 | i)
W, AK 5 Bi, WO, X YL Ak ) SR i 2 02 TiO,(P-25)
) 8 51, {H Bi,WO4(2.7 eV) A9l BRAHXT 4 K, HBE
W 450 nm LA R, AR TFHE SRR
peg 121 5k 4 i) AR A i FR T LA Ry o't H A R Y
#E—2E R

PEAESR, BFR N B2 T 2R 5 ok s
Bi,WO, FOGHEALTE T, B ANTE Bi,WO, 5 I 17 4% 5%
&8 Ag.Au 3% P AR ORL R B AT 2 1 A5
F & L 4R (SPR) R L ok 3 58 Bi,WO, #9061k 1%
PRl — 5T N 5122380 Bi,WO, 5 B AT B AL
PR R RS G b2 R TR E A
T 42 i HOG AL R0 (HIX W A 5 125 0 A ks
Bi,WO, F R 254 | 3 0 FL A it e id v, B
T1B44 O WIE IR 3 Bi,WO, YA AL T 1 1 55 —
P 2 5, AR 4 0@ T R vl UG Bi,WO, 11
O JEF WV B B | DT 488 o e f At R L e 1
JE K RICE | A A SR R ARG R R RN
wn,Shi SR L LG T @mIEENF &8
411 Bi,WO,, W5 T F UK Bi,WO, i 14 45 44 1
AT T 1 1 2 e O e b e Ak PR R B 1 PR R A
BT KA . Zhang SFWLL AL AR S BUE 6] A5 T
LB 241 Bi,WO, YE AL | B INB 24 T /5 | Ik
ANT ERL RS Al BRASZE JE 7 AR T R A A
PR e A PR BB AR 2 T AR R4 &

AL RKRHAKMEERT Br 8 FB RN
Bi,WO,, it XRD SEM .TEM Fl XPS %5l i J5 %
XiF 7 i I Al R AR S5 A TR S O P L g
PEAT T FRAE, A T ANIE Br B 718 2 W B X
Bi, WO, G P BE 12 | LAFRAS HA Tt o1k
PERERY Bi,W O, 77 it

1 SEWHES

1.1 HmEEHR
A FE Hp Aol B0 0] 4 T R 2 A 4, B0 T

GEMA IR ARAF , &M Br & 154
Bi,WO, Y HAK T L1 . FRHL 2.5 mmol Na,WO,-
2H,0 % W E T 20 mL £ & F K45 mmol
Bi(NO,);-5H,0 ¥ W 80 CH % T 25 mL L
2 WG I B FEIR A 2 h, PR RS AL A9 KBr
(KBr AH X T Bi,WO, #Y 4 57 1Y 7 7 73 %0535 0 0
4% 8% 12% 16%)M A FNE G W 528 A a5
P HE A E] 100 mL K #AE EEH T 180 °C
TR R 15 h, 285 HARR B =0, A3
TEW o 2B KRN G K BB DR 3 K HE
80 CTHE 12 h, /e FIRE O RFE M, BEE KBr
WSO EE G i, 77 R AR BRI T BWO-x (v =
0,1,2,3.4),
1.2 HmERIE

K X5 ok R AT 5 A (XRD , Panalytical , X'
pert PRO HY) L 10° - min" {9 5 41 2 500 4 i 1 2H 1
#4753 HT (Cu K ,A=0.154 06 nm, U=40 kV ,[=40 mA,
20=20°~80°) ; 2K J11 37 & 55F 1 4 v W U5 (FESEM,
Hitachi, S-4800,30 kV) F13% 3 L + & G 5i (TEM,
JEOL, JEM-2100F) X £ iy 1149 158 LI 55 1 S Bl 245 4 a0k
17 RAE (200 kV); 2K H X 5F 2 5835 A (EDS, Oxford
INCA IE 350) A1 X 540G L 7 BEIE A (XPS, Thermo
Electron Corporation, ESCALAB 250Xi) X £ i [ G
R SAFEIE S H AT 538, R UV-Vis 430608
&1 (DSR,, Shimadzu , UV-3600) I 1204 & i 6 Mt
fE (LA 46 BaSO, A 2 )5 SR HI AU W BT bE 2% 1 A7
X (Quantachrome ,NOVA 1200e) Wi i (14 15 B — i
RAFPE T 5 SR I 2201653 06O B2 3 (PL, Agilent, VARIAN)
O 2615 (Raman , Thermo Fisher Scientific,
DXR)Z3 R i R 5 S35 A & 03 |
1.3 SRR

St Ak S N 7E BL-GHX-V % (_1 ¥ Bilon) Ytk
2ESOSAC T HERT . JGIEA 500 WO IRAT (IR AT 5
N £ Z [ A JE B B, A>420 nm), BL'E 50 mL ¥ 45
WL 20 mg- L B9 % PHB B2 I T A0 9 A
OB 50 mg HEARTR . FE G AR B2 BT, A
AR 2 PEI] B W T Ak 2% R 2% P 3k
TG T34 HE 60 min, o4 Ak 700 1 20 052 B — 58 B P A7 SR
JEATIF G, 30 B S0 3 4 B8 10 min B 29 5
ml P, PE AT R B0 (10 000 remin™), PABR 22
R b fE AN R A5 ) R, R UV-
Vis JEHEAY (Shimadzu UV-3600)ilia{ 553 nm J% & (%
FHUT B (5 KO ) b R W ot s, %



956 PR R (A S %33 %
FH B HYBEAE A R & IRA X ()T, BT S DA R RE 0 U AR o B AT B B A5 A
R=(C,—~C)/IC;x100% 1) TEBr B TR KDALY Br HH

K. Cy WP FHU] B ¥ W W16 e B (mg - L) ; C, 0
I A Ak R AS TR 1) (8] JE 2P BB Y R
(mg- L),

2 RS

2.1 HREWHESH

Kl 1 NANIR Br 4% i Bi,WO, # il i XRD &,
JIT AR il Y T AT S U X 5 OE 22 45 4 1Y Bi,WO,
(PDF No.39-0256)AH — 2, H th K48 2% Bi,WO, F i

KBTI, UL Br B 722 0 I 5L Bi,WO,
M IEAC G5 (K 1a), AABCKR A9 XRD (] 1h), FAl]
RINTEAB I 2 5 A 56 0 1] 1o 71 B2 A G055 A% | i T
fig 2 K R I Br B 7 U O J5 kAR T B/
S
22 HMEWFEARSHT

2 4 Br B 7B il 8% WA 5L 1 XPS A
T o DR 1 A0 4 1 (18] 2a0) 0] LU H B i 32 2
TH Bi W .0 Br fl C TR FH W C LR EH T1E

(@)

BWO-4
‘ \ A A “ BWO-3

T T T T
40 50 60

U |
30 32

20 30 70 80 26 34
201/ (°) 20/ (°)
K1 ARRE#BAE BWO-x (v=0, 1, 2, 3, H)FEMH) XRD Kl
Fig.1 X-ray diffraction patterns of the BWO-x (x=0, 1, 2, 3, 4) samples
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Fig.2  XPS spectra from the surface of 8% Br-Bi,WO; samples
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Fig.3 FE-SEM images of the Br-doped Bi,WO4 samples
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(a) Low resolution TEM image; (b, ¢) High resolution TEM (HRTEM) image
Kl 4 8% Br-Bi, WO, F il Y TEM 1%
Fig.4 TEM image of the 8% Br-Bi,WOgsamples
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Table 1 Elements composition of the Br-doped Bi,WO; samples

Sample ny | % ny ! % no ! % ny | % U I IO T
BWO-0 16.18 7.90 6731 0 2.04:1:8.52
BWO-1 17.46 8.51 59.57 0.36 2.05:1:7.0:0.054
BWO-2 17.07 8.54 61.39 0.69 1.99:1:7.2:0.081
BWO-3 16.17 7.98 59.57 1.05 2.02:1:7.4:0.131
BWO-4 17.46 7.29 55.00 1.19 2.39:1:7.5:0.163
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) Bi,WO, P Al 1R L 2 D T P v ’ a3 BT 820 N Fig.5 Raman spectra of the BWO-x (x=0, 1, 2, 3, 4)
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Fig.6  Adsorption/desorption isotherms and pore volume distribution curve of Bi,WO4 and 8% Br-Bi,WO4 samples
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(a) UV-Vis diffuse reectance spectra of the pristine Bi,WOs and BWO-x (x=0, 1, 2, 3, 4) samples;

(b) Band gap evaluation of the pristine Bi,WO4 and the 8% Br-Bi,WO4 samples



960 Jd Hl fk

#o% 4R

2 55 33 &

BRZR 2.68 eV ,Br B 1245 A 89l it 1Y B 2
H260eV, HIL BA Br & TJ5 ,FEIKT BL,WO, /™=
sl (AT T T B A BT ) TR PR 425
2.7 HEMBTERARE S

Kl 8 AARBI Bi,WO, 5 Br & FH 42 H 8%
ERE 198 661 . DO e i 2t 2 Sk E

1000

BWO-0

800+

600

400

Intensity / a.u.

2001

pl
0be

340 360 380 400 420 440 460 480 500
Wavelength / nm

Bl 8 Bi,WO, Fl 8% Br-Bi,WO, Ff il ) ¢ 't 1%
Fig.8 PL spectra of Bi,WOq and 8% Br-Bi,WO, samples
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Fig.9 (a, b) Visible-light-driven photocatalytic performances of BiOBr and BWO-x (x=0, 1, 2, 3, 4) samples; (¢) Temporal

evolution of the spectra during the photodegradation of RhB mediated by 8% Br-Bi,WOj catalyst under visible light

illumination (A> 420 nm)
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