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1.1 EEXFIFAMLEE

A FKASER R Bi(NO,), « SH,0 (AR,
AR F A R A F) ; i ER HNO, (68% ,
AR, REEHTRIAFAAR ) 3 & EG(AR, TG
B R AL TARA ) 3 N = GL(AR, T
BT AR A T R w5 5 s ot i
PVP( AR, K1l T By A RN HED; &K
NH,OH (AR, [H 254 F b= A BRA ) 5 oK
LT C,H OH (AR, R RR B AL 2= 0 &
) 5 K0 BQ(AR, EZGER LA A AR AR
SNEE IPACAR, EZGEREFAFIARRAR) 3 5
R AO(AR, KETTHERACFIAFN) ) 5 5856 K
Bk IR FEIE K.

IR s HLF RO (RS SE SR ML BR ¢ AF 2
H), IS0k BSA124S) 5 fEIRBERERS (UL T T4
WA BRI FE, 450N DF-101S) 5 #£4k pH it
(ARG R AR R, B1S8 YT680) 5 &2t
R B (T A DA SR A R A R, Y
5 TG16-WS) 3 & x0T AE (R VLHE i 8 AT
BT, BS JH-ZD-TG) 5 Af WLy 66 i1 (b
E A HTALER A ], RS VIS-7220).

1.2 BiOBr & FI & &

BiOBr {4 it AT : O | T, #4 0.5
mmol ) Bi(NO, ), « 5H,0 it A% 10 mL (¥ HNO, .
EG. GL 8 1 mol - L™ 5 PVP %W, BE 34k 30
min; @ KB T 5IRE FIME/REA 1 2 19 KBr
PIAZ 10 mL (28K, #1454 30 ming @ O
MA@, #3430 min Ji5, A NH,OH 877k
AW pH 2 35 @ B4+ 30 min 5, BRG]
JAE] 50 mL 7K 489, 78 130 C I 6 h;
& BHIE, BORBREFR, FHZERKRIEKS
FEAC VR 3 IR BRA0, feJa e 120 C T4 N
F4 12 h.

1.3 BiOBr &L 7R

FH X AL (XRD, D/MAX-2200 %) 43
Bt BiOBr # ity 1) SR AHALAL, LA Cu Ko SR NGTR,
I LR 40 KV, s B gy 30 mA, 4
K 5° ~60°.

SRR R 8% (SEM, S-4800) M%< BiOBr £ 4
M ITESR, s s el 20 ~30 kV.

K FHZEA BT BRI 735606 EE 11 (DRS, Shimadzu
3600 B ) il %E BiOBr K & X 6 (9 W W BE F1, LU
BaSO, {2, Sk Fl2h 200 ~ 500 nm.

SR 2253 A A (ASAP 2030 #1) il & BiOBr
FEAA LR AR SAUARRALAR. bR mBE o
Brunauer-Emmett-Teller ( BET) J7 23815 ; B FLIAEFH
SETE R HIARRS 1 P/Py=0. 99 I B I B &4
F t-plot YESRAT 5 F i 18 FL AR o3 A 2 LI B 40
B¥E R, K F Barrett-Joyner-Halenda ( BJH) J5 i
1531
1.4 SefE{LFER% RhB SLIG

LA FHH] B(RhB) Gty HARREMRY) , 25580
FIXF BiOBr A 5 Y GHEALPERE A SE M. ] WL fi
RhB iS4 : O 4% 200 mL, 10 mg/L /) RhB i#
WCE T 50 mL PR A7 S SN g s @ FREX 10 mg (1Y
BiOBr H i INA 2 F IR, #6149 60 min, L)
fdf RhB ¥ AE BiOBr A i 2 17 32 1) 4y 2 i A5t
B B FTHGIE (AT, 500 W, P 420 nm
UEIG LA ZBR RSN ) , AERR S min U 1 ~2 mL
FEW, FH e BB O AL AR AT 0 B, BVE RO
721 BUSFECEETHE 553 nm 2RI E .

N TV BiOBr ]G R AR RhB i 72 b A9 6
PEYIRN, 76 ER@Z R4 51A 10 mL () IPA | AO
g% BQ.

2 RS
2.1 XRD 4 #7

P LA [ 3551 1 5 19 BiOBr #4571 ) XRD
WAL E LA PUE %56 O EG | HNO, FIGL

Intensity/(a.u.)

1 R [F] BiOBr # 5 f1 XRD 1% &
Fig. 1 XRD patterns of different BiOBr samples
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A% BiOBr £ 7 20 = 10.7°,22.0°,25.3°,31.8°,
32.5°, 33.2°, 39.5°, 44. 8°, 46. 5°, 47. 2°,
50.8°, 53.6°, 56.5°, 60.5°F1 67. 4° b H PLEFAE
I, XELAREAEIE )T JE T BiOBr(JCPDS No. 09-0393)
FERLAY (001) . (002), (101), (102), (110),
(111), (112), (004) ., (200)., (113), (104)
(211) . (114) F1(212) Fhim, I H (102) BRI
ARG SE fie 3. VAR O PVP [ BiOBr A L 7E 260 =
10.7°,22.0°,25.3°,31.8°, 32.5°,39.5°, 46.5°
1 67. 4°4b ) BUAFAE G, X SE4FAEIE I J& T BiOBr
(JCPDS No. 09-0393) #£ & Ay (001) ., (002),
(101), (102), (110), (112), (200) 1 (212)
17, JFH (110) FRHIE I Y s B s Ah, R 7
7519 BiOBr #£ 5 1Y I(ool)/I(loz)mUb\j‘] BiOBr-EG >
BiOBr-HNO,> BiOBr-GL > BiOBr-PVP (45 351 A&
1) XL W] BT & R A BiOBr X2 P4 Jy i AL,
I HAR 270 BiOBr [ i T 4514
A Scherrer 227 .

D =K\(B-B,) '(cos) (1)
A DO SRR R R /N KO A S 16 B
Scherrer F 8, —M%HL0.89; A Ky X HIkmyii; B
AT 5 0 B 2 S8 (9 ) O EG | HNO, AT GL Y

5

|
83mm x80.0k SE(UL) 6/11/2015 %

’ y e N
8:3mm x80.0k SE(UL) 6/11/2015

% 1 BiOBr # @7 XRD €58 45 R %
Table 1 Results of XRD peak intensity of

as-synthesized BiOBr samples

Solvents Lo Loy Lo/ Tiron
EG 878 3794 0.23
HNO, 2 736 9 163 0.30
GL 5201 9 447 0.55
PVP 8 118 8 995 0.90

BiOBr % F (102) fh1, ¥ f#N PVP [Y) BiOBr A 5%
RHAT(110) fi D) 5 By o4 1 T A48 R S8 5 1L A9 F i
Yis 0 AATRIAE AR, iSRS B R EG
HNO; | GL A1 PVP ) BiOBr A ff i-F-BpRiAe 2351
152 315, 296 #1405 nm.
2.2 SEM 43 %7

BiOBr LT YR 1T 3R F SEM J5 %434t
np 2. il 2a aPAL, HRDN EG R BiOBr A fh f
AR HPERL, KA BPRAREN, 290 100 ~
200 nm A= 45 ; HI&2b AT, % 5F o8 HNO, A9 BiOBr
R R 2 REEM B BB SR, R AR L HAz
23y 10nm {7 L5 i B2 ¢ m] 1, 350 O GL Y

k1 1 Yeepey
500nm

P5.0kV 8 1Tmm x40.0k SE(UL) 6/17/2015

&l 2 BiOBr ¥4 f1%) SEM K]
Fig.2 SEM images of the BiOBr samples
(a); EG, (b)- HNO3; (C) H GL, (d) H PVP
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itk 530 %

BiOBr B i BUAK HEAR . 0K HEIR 4 150 nm
(5)x500 nm (), 4K HEAR R i TR
IR MR A P 2d TR, HERI PVP g
BiOBr £ B 250 1 pm Y BOKER . BOKER 1
TR SHEII K Fr R, R BS54
FTION BIOBr BE i 0 T 38 040 K R 47 AR K 19
.
2.3 DRS &%

SEHH DRS HE 4047 BIOBr BE g 1 Y6 e fE
WP 3. & 3a WU, BFA BIOBr B L 200 ~

10F
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BOHR, h A AL, k A E L, E, hRe
BRI R B (k) ' S RER b 1Y
A2 CaniEl 3b) , FE AR EDIZ, DIZer
XTI Xl A bR B Dy aly B A, R Ot AT DUAS 303 )
EG . HNO, . GL 1 PVP 1] BiOBr ¥ it /)iy Bt A 43 5l
Sh2.74.2.78 . 2.82 Fl12.83 eV. ixXEbgh BN A
A B BiOBr A 5 # T LABE AT WOk, JF Bkl &
VSR 25200 BiOBr i G2EMEfE.

1.8 )

=
n
T

I
[N}
T

(ah v )2/eV'2

e
)

0.6

0.3 1 1 1 1
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Pl 3 BiOBr Ff i 1) DRS §%[&] (a) Rl (ahw) > 5t hy VR (b)
Fig.3 DRS (a) and the (ahw)"? vs hy plots (b) of the BiOBr samples

BIOBr 4 5 b 0 145 i I 0 545 il T LA
FdR St

EVB = X—Ee + 0. SEg
Eq = EVB'Eg

(2)
(3)

Hrp By MR AL Eop S RARHLA; X
ok SR LM, BiOBr (L fL i 6. 18 eV
E° MM TR, KR 4.5eV; E, RHH
BECULIE 3b). py A EIARE R B Eyy FlI Egy 455251
A 2.

% 2 BiOBr ¥ RHI &R

Table 2 Textural properties of as-synthesized BiOBr samples

Solvents Eg/eV Ecp/eV Ep/eV BET/(m® - ¢')  Vp/(em’ - g™") Dp/nm
EG 2.74 0.58 3.32 8.158 0.0557 3.73
HNO, 2.78 0.56 3.34 3.496 0. 0260 2.73
GL 2.82 0.54 3.36 14.38 0.1122 30.27
PVP 2.83 0.54 3.37 30.13 0.1516 20.12

2.4 N, TR BB Bit

4 JEANA] A H A Y BiOBr A 5 i N, W fff-
JE BT 453 26 (a) AIFLAR XA &I (b). Hi4 BDDT nf
FIERT IS BiOBr R H L BEE A B 4 LI R

Wy IV BISEREZL , Y10 EG (1) BiOBr A i A7
Ja ¥, MEH] HNO, . GL #1 PVP ) BiOBr #£ i AR &
BURAR A H3 BRI I 26, i G 20 00 X355 01
0.9~0.95P/P,,0.6 ~0.95P/P, 0.4 ~1P/P,,
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Fig. 4 Nitrogen absorption-desorption isotherms (a) and the corresponding pore size distribution curve (b) of

as-synthesized BiOBr samples

YL EG A1 HNO, IR it AL B/ FL R
F, WA GL Al PVP [ BiOBr £/ KL LA
F. @& 4b AIHL, #5008 EG Fi HNO, fURESITE S ~
150 nm [X ] —45 FLER, FRUCUEEH K BERF i DA TRAL
K/NF 5 nm (4L 35 B GL Y BiOBr A4
IFLAE/NT 60 nm, I H EFSMELES ~30 nm, (3R
IR AL 325 AR PVP 9 BiOBr A S AL
AT AAEEAKIR, SEH R AL . A FLAER
fL. AR N, 02 B0 - M6 BT it £ 5 380 09 45 B it 11 Ll 3 1
R P LR LA, IR S R AR 2, BN
EG ., HNO, , GL F1 PVP [¥) BiOBr ¥ 1) tb & 1 #143
Pk 8.158 . 3.496 , 14.38 #i130. 1281 m*/¢.
2.5 EtEmLR

PEL5 J2 AN [ 5 710) 1) 45 1% BiOBr i 4k 57 T D St e

1.0

—a—EG
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0.4
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K15 BiOBr ki i) WOGHEAL RS RhB

Fig. 5 Photocatalytic activities of BiOBr samples for the

degradation of RhB under visible light

fit RhB (%8R K. LWL, %5704 EG (1) BiOBr
FEFATE 30 min B RhB (REAFRREA 94. 7% 5 BiH1H
HNO, ) BiOBr 7£ 30 min B 1] JL)GREA# RhB BE0R
h 83.7% 5 757 A GL 19 BiOBr #£ 30 min B A] IO
KA RhB (R0 R 74.7% 5 #5572 PVP [#) BiOBr 1]
T ERAR ROB AR RAR , 30 min BF4 36.9%.
IR UL, #5506 BiOBr A i DG AL R BE I AR K,
M EG 1) BiOBr (LSS R A fE. S IA N,
RhB 43155 BiOBr (1) 47) £ W B I B RE 7 AH G, Rp 3R
TAIAR 8 K, A b 590 W B BB ) B i, Ak T P
w2 L, BN EG (Y BiOBr [ HL
FAAR AR B T A A AL R B/, (H 2 T UL R
RhB ()3 M85 55, 156HH BiOBr £ 1] WL Y6R#f# RhB Hr,
A2 B AR R B K 5 BiOBr A% Y (001) &y AT HL AT
FAFRIE PR, e 1 A, RIS BiOBr
BESHY Lgory /L 100 U N BiOBr-EG > BiOBr-HNO, >
BiOBr-GL > BiOBr-PVP | 3% 5 & &F 5 10 AT DL G f fi
RWERTE AR, FRRUEIL =R RHIPERT s M
R RE S R, ARy BRI, W B AT L RE Tk
5, T L EREAR AR , A5 BiOBr A i
PRI S BEAK R BiOBr-EG < BiOBr-HNO, < BiOBr-
GL < BiOBr-PVP, 3 5 £ 5 (1) 7T UL GRS 16
boe e, S B ERAR KB JE, M
e L2518, RORIE S A T AR %S Xy
38, ISR EG . HNO, H1 GL A HIRRE AL
TR TR A PVP REFIIRES,, 1LAh, FRIES
/N S HA AR TS R R, IR EG iR
FEMMEALTE . 25 DAk, fh2m et . st
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Fig. 6 Effect of the scavengers on the RhB degradation rate
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Fig. 7 The possible mechanism of RhB degradation

with BiOBr under visible light irradiation
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NEFIN EG ) BiOBr £ 5 Ak 4% A 100 ~ 200 nm
MoK R, %50 S HNO, Y BiOBr A & H A
10 nm (/ML EALDEROK B, #5578 GL ) BiOBr
FEMA 150 nm (58 ) x500 nm () BHURER, %
A PVP (1) BiOBr #£ 2 ELARZY N 1 pum [ ROK
Bk; DRS 25 B IR % /) EG, HNO,, GL il PVP
() BiOBr BESh (K BRAE SN M 2.74 . 2,78 . 2. 82 Al
2.83 eV, HFATLARE AT WG A 5 N2 IR - I A 45 2R
BR%F N EG, HNO, . GL fil PVP 1y BiOBr £ i
M EL 2% T AR 4 ) D 8. 158 3. 496, 14. 38 Al
30.1281 m*/g. A WYEFEAHZ F1I B (145 R0,
LA EG AT A S i BiOBr £ i B L1 e i
feidde, oA BT A /N Eg fli 21
(001). pEAh, FATTINA BiOBr A WLEREf# RhB J&
-0, - OH F1 h" 3 FpyE LYy Fh L [IVE FH IR 45 5.
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Effect of Solvents on Structural Performance and
Photocatalytic Degradation of RhB over BiOBr Samples

LU Guang, ZHANG Shuang, LUN Zi-shuai, ZHANG Jin-ning, HAO Zong-chao,
LIN Jian, WANG Fei, LIANG Hong-yu

(College of Chemistry, Chemical Engineering and Environmental Engineering , Liaoning Shihua University ,
Fushun 113001, China)

Abstract; The BiOBr samples with various morphologies were prepared by hydrothermal method. The influences of
solvents on their crystalline phase, morphology, pore distribution and BET, and optical property were studied by
XRD, SEM, N, adsorption-desorption and DRS. And the influences of solvents on photocatalytic efficiency were
measured by RhB photo-degradation under visible-light irradiation. It was found that the BiOBr samples prepared
with EG showed higher RhB photo-degradation activity than the samples prepared with HNO; , GL and PVP, which
was mainly attributed to its higher ratio of I 4,,/1 g, , less bandgap and more uniform nanosheet morphology. Mo-

reover, the mechanism of effect of solvents on RhB degradation was discussed in this paper.

Key words: BiOBr; RhB; PVP; EG; GL; HNO,



