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Abstract

The results of Powder X-ray diffraction (XRD), scanning electron microscopy (SEM) and physical
adsorption apparatus showed that BiOBr samples with different morphologies were synthesized
by solvothermal methods in various solvents, and the solvents also had certain effects on specific
surface area of BiOBr. It was found in experiments that the photocatalytic degradation of carba-
mazepine (CBZ) by BiOBr samples in the presence of peroxydisulfate (PDS) activation under visi-
ble light exhibited better activity compared with the direct photocatalytic activity. UV-vis diffuse
reflectance spectroscopy (DRS) and fluorescence spectroscopy (PL) implied that excellent light
response and photogenerated electron hole separation performance were conducive to enhancing
PDS assisted BiOBr-based photocatalytic performance for CBZ degradation. Cycling experiments
indicated that the BiOBr sample which possessed the best CBZ degradation activity among all
samples had relatively excellent recyclability and stability.
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1. 518

Jef A& —FhER AT KRS A HLTS SR BRRR 1] [2] Yt AR R 2 SR
HER = AR R L 2SO SR B B SRR R T B AR, AT SIS K Ao BLTS e (1 B 25 B [3] [4] [5]-
BRI TR B RCRAR B AR 728 UK U 5 A A R b PR 1 A R R FH [6] 0 DRI T of 1 4 ] R 72
PTG PERE 1 S s B R .

TERZ AT GHEACRT R, R BB (BIOBI) 1 Dy B mI I ) mT WG i 7R 2 Ak 22—, FESGHEAL A0
B BA —SE RV J1[7]. BIOBr 145K t[Bi,0,)% E X [Br] it yu 4 Sy Uy ¢ #lij i1 [Br-Bi-O-Bi-Br]
JZH R, HA[BI,0,)% 2 S5 [Br] J2 Z 1817 4 [f P 35 Bz A Rl T o6 AL P 5 25 R A R (8] A STk
HOE @ I 1 BIOBr 44K A 1) JE BE[9] %t BIOBr HE 473 i ¥4 EAB [ 10] 25 7 2\ il 3 BUR IR 74 &5
BT B AR 7 AR MR TE RS . M4k, B FORE BRI T B bR A>T ROME AR R A AL
BRI, 15 H R TR _E R BESS (2 3 B AR 4> T 25 GE AR [11] [12] [13]. HRTE A RE
B RS . RS S5  n@ L A AR B bR 2 (R B e AT B2 T B A 43 T E M RLR TH 1)
BEAR[14). BT M8 A A E T A3 BRI E R 1Y) BIOBr A1, A STk W A7 sk v A FH AN [/ fg v 51 7T
W [BIL0,7 E M[Br] J2 M TR 12 15 T & B A TE SR 45 # (1) BiOBr &4 RH[15]. i1, LKA
FIE B BIOBr 22 9 FR[9], TAEZ BE[11]. —4i — 2. - WE[16155 2 oA NI 7 41 1 1 4 B i1
2 WAUERGE B B IS PEAL SURIEE AR R Y5 Y B RE g, AR R SR B . RS TS24 A
A AR A R AR e

B 7 MAPRISE T R A BESRTHOGEACR A, BRI T S2 R (i A A IR R B ) AT
DAFIHI A F 2 I A, 38 0] LAAE M RGP, AT 2 1 D HE A B A5 e 7 B M RE[17]
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[18]. 4R, CAND KT ISR SR B Sk R A B ARA DS s FoE . #illn, Wang 55
NI B R 25 (PS) 4 Bh & 5E Th G A0 X4 JE A7 HLHESE Fe/Ti-MORF-NH, 1] WL HE Ak B fif AT LA RHRR T R5 11,
For PS #5264 s Ak, S HEA 1 B [F)1E P A RRVEAE 11 72 10 23 Bh P9 B 56 42 5Bk [19]. Liu S8\
RIUT HER £ (PDS) AE 5 R THAER SR (BIVO,) 1T WG AL B4 QLI MR (DES) 35 £ [20]. Cui %5
KRB I EAERAETER 2 A EHN-TIO/AC) 5 PS 76 1] WOt N A5 N-TiO/AC/IPS/Vis 2 45 Rt 3%
FEfoRmy, BETias SRR PS R N 724K IE T A B S, IR 7R PER B B, O
TR KO R IEOR[21] o BRI R DL, EE 2 ) SR B e S A AR AR R PR B DA R AR T IR 4
B RR ] — s R AR m AR H AR o T E A A E R, SRR B L T e 2 Ak —
BARBEAE BTN B, A BRI H bR T PERE .

H AT OC T B R £h 44 B BiOBr YA BEfA M5 it b . Rk, AR TAE @A R RIEEAR
[F 26 5 BIOBr TSR IEAT 45, AT AE A IR B 14 e A AR HL 7 B A B R S T, IR0
I R R £ (PDS) T4l Bh BiOBr (R WG AL AR o ST AS[RIRAE T B A i 77U 28 B % b4 R A 30
SEFIRIEL R AR R, CARRAR 2599 7R V61 (CBZ) A B Axis 4%t t PDS S AN[A] BiOBr ¥ iy ] I
FMEAL AR E 2 S, @ SRAERE & (1 6 B B8 1R -2 700 B PR AR 0 M AN [RVRE b i M 22 S e A
MR o IEBERE SR RE B BORE i, DR AR R R S 264 T PDS Al BIRE S T WG CBZ
PERE, FREE RSB VPN AR AR E MERE A I VERE, DL B R szBa e FH A mT REVE

2. SEWERSY
2.1, SEEAF

KA THEREA(BI(NOs)5H,0) . HEElE . 4 —W(EG). —4%i 4 —F(DEG). —4i—=2 B (TEG).
I R 1 (K2S,08, PDS)HIRALHN(NaBr) ) 5 [E 2455 B il A A PR & 7 (Rifg) . RS 17E-H(CBZ)WH
BThr T AR R AR . BL RIS i al, iR — A BRI v B4R A . Bl RE I 5 SEER
KRB (P E) A RA ] .

2.2. HmpHlE

ANENEF AL S BIOBr: VERAFREL 0.485 g (1 mmol)ASfR4% A1 0.103 g (1 mmol) B A48 A\ 3|
Fe 20 mL EE KRR, A5 G B TR IHRESs EHHE 30 408, IR
£ 50 mL %A RUROENF SRR N ES, BT 180°CHAFH RN 3 /Mo Ff RBEE HRAREIZ
G, B0 B TR BT & B PR LB 5 Ik, 1E 40°C FF§ 12 /i, 18 EI1Y BiOBr #
ficy BOR-1. AN[A] BiOBr F it il i i3 4 B B A FH B 1)l 2 45 21 . BAR& kA an e 1 o

Table 1. Reaction conditions for solvothermal synthesis of different BiOBr samples

F 1. BFBCEE AR BiOBr #mEI R R &

FE a5 T4 JBE /K EE(Bi(NO3)35H,0: NaBr) T
BOR-1 1:1 EBTIK
BOR-2 1:1 0.1 mol/L H #& B /K
BOR-3 1:1 L
BOR-4 1:1 —Yi L
BOR-5 1:1 THE=2
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2.3. HERMIRAE

WL X SR R AT S (XRD, Bruker axs D8 Advance) il EE i FIPAHZE &, 18 Cu ¥ Ka Zk(\ =
1.5406 A) A s SR, FHTEEN 10°~80°, FAHEHEEE N 10765 Bl . SRR 3531 fo T B85 (SEM, Hitachi
SUBOL0) AL i I FE AT 23 BT o 45 A0 BRI B (Micromeritics ASAP 2020)i 5& #E i 1) bb 2 T AR Ak 4%,
WHHT BT A 5 37E 100°C R 6 /N o I SR Ah-mT UL 5 3 6B EE TH(DRS, Hitachi UH 4150)75
FER RN 0] W8 S 6T . SR 20966 1H(PL, Hitachi FA600)iI & £ It 5 Y6, R I KN
240 nm, f$E¥EH 7y 300~800 nm.

2.4. BHRERBLENR PDS RN AL FMERIR

BT BRRE S e (AL S PDS 4 BhoG A Ak i vis Pt B 254 5 PP (CBZ) 1 I N R ATFAR - BRI
TR SE IR EFC A O LED (R WLY6, KT 400 nm)0'a1k 2 [ B % 45 (Perfect light PCX 50C) H it
17 - PDS Fli BIAFE 5 ml LG AL 15 M IR S 06 - ¥ 15 mg B 2 BUE 2575 30 mL CBZ ¥3(10 mg/L) ) 50 mL
AR, TEREGSR A T RE 30 438 DUS A5 5 15 Je ik B it -Jid B4, FEn N 0.3 mL PDS
(0.1 mol/L), FiHEFr ZIFF IR G S G IRHAT IS, BERG— @ BRI 1 mL 3950 B, &5
A BRI s 0.22 pm REFIRK R IERT I8 % F B 5 00 B EOG AL SE 58 E 7 I\ PDS &R,
Hoh 5644 5 TR S AR R . SR FH s A (it A (HPLC, Agilent 1260 LC)#4HC je AH {43 4 (ZORBAX Ec-
lipse XDB-C18, 4.6 mm x 250 mm, 5 pm)F15% A& BEAIAS I 2% (1260 Infinity )% & SN FEH ) CBZ #E4T
SERIMHT, HA ALy 287 nm, i ENAH Y 80% H K VAWE, Ytk v 0.6 mL/min.

3. /R5WiL
3.1 HmEYINESEHSERSH

K 1 ONIEE AR RGEEAS VA FIAF N A T3 BOR-1. BOR-2. BOR-3. BOR-4 1 BOR-5 ¥/ ff
AR X GHEATH (XRD)EIRE . BRI, BTA R & AT 51635 5 BIOBr FRifE R (073-2061) IR AEAT 4 i
N, LRSI e A0, 3R ISR B A R IR TEAS R SR SR R Y R Th ) 5 A5 B T A R
BiOBr o A 30°~34°4b () XRD BOREGH AT H H, 45 LUK AH 8 BN 775 ) BOR-1 & BOR-2
FET AT ST I T OO B, PRANRE R (102) 4 THT 2 /& T (110) 411, H BOR-1 F /it BOR-2 £ i
A RA(001) S SR T4 I LL EG. DEG Ml TEG NIAF 4 ) BOR-3. BOR-4 il BOR-5 HJ4H4E
FT STV TEAR 55, (102) T 38 5% B AR T~ (110) b TS5 o 158 BH -G B V25 750 RO A [ RT BG4 o T A
AR o

2(a)~(j)) N TS BOR-1. BOR-2. BOR-3. BOR-4 #il BOR-5 ¥/ (4l /85 (SEM) &, Hi 4]
2(a) 1 2(b) AT %A, PAAKCHTE RGBT BOR-1 NANKUIN (A RCK o RA4 R, KA 504 T 0.5~4 pm Z 8] A\
2(c)FNA 2(d) AT & H LLH #E B N 774 ) BOR-2 LB H 404240 9 100 nm RIH) 5] —4E4k H . 5
HILL EG.DEG Ml TEG N FIA B BOR-3 (4] 2(e)F1 & 2(f)) BOR-4 (1€ 2(g)F1 2(h))F1 BOR-5 (14 2(i)
I 200)) 08 — 4K A 1) = 4E 2 BAORES K, Hh gk HER B RS0 8% . Kl 2(kA
BOR-3. BOR-4 fll BOR-5 Ff & [IRiAZ /A B, BT A0 =ik (- F 35 ki 2 0 208 1.20 1.9 F1 3.4 um. BA
5 B A A R A R ST BIOBr RIS AN R~ A W G B

3 NFE L I U SRR PR - LB i 28 S FLAR AR B . BRI, BT i B B - B 5 3 it 28 350
IV B HASIR 2R, I B2 H3 BY IR RHE, UM B EAA — 2 N LA R[22] . ARYE VB 20RE
IHL R SURRRAIFLAR N 2 B, TES0N o RE5#91 BOR-1 F1 BOR-2 LR HIFR 7374 2.14
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Figure 1. XRD and local magnification patterns of BOR-1, BOR-2, BOR-3, BOR-4 and BOR-5 samples prepared in differ-
ent solvents by solvothermal method

1. FEEATIHATHES KA BOR-1, BOR-2, BOR-3, BOR-4 1 BOR-5 # 5 XRD F1/5ERHIA EliL
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Figure 2. SEM images of BOR-1 ((a), (b)), BOR-2 ((c), (d)), BOR-3 ((e), (f)), BOR-4 ((9), (h)) and BOR-5 ((i), (j)) as well
as (k) the size distribution of BOR-3, BOR-4 and BOR-5

2. BOR-1 ((a), (b)), BOR-2 ((c), (d))» BOR-3((e), (f))» BOR-4 ((g), (h))F1 BOR-5 ((i), (j))#Y33 L $5E & L & BOR-3,
BOR-4 #1 BOR-5 HYHI1Z 437 B (K)
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Figure 3. N, adsorption-desorption isotherm and the corresponding pore size distribution of BOR-1 (a), BOR-2 (b), BOR-3

(c), BOR-4 (d) and BOR-5 (e) samples

[%] 3. BOR-1 (a). BOR-2 (b). BOR-3 (c). BOR-4 (d)#1 BOR-5 (e)¥fHIA

SRS - BiMtEh & FFLIE ST
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Table 2. Surface areas and pore volumes of prepared samples
= 2. AR RERFFLATR

B EE LA () FLAEF ecm?lg)
BOR-1 2.14 0.0092
BOR-2 18.73 0.1918
BOR-3 27.34 0.1301
BOR-4 41.11 0.1438
BOR-5 45.67 0.0934

18.73 m?/g, 15t B BE /N JRUSH 1 R R R BE R LR TR B TRk 2 04544 1) BOR-3.BOR-4 Il BOR-5
(ML R MRS 3 27.34, 41.11 F145.67 m?lg, 454 SEM B AT ANMER G MR A R RILI, Rk BAy
BRI I, hRATA, BOR-2 7 5 A BAT BOKHIFLIAH(0.1918 em™g), A7 T15 444y ¥
(IR BRI B, FRE AL OB I EAT[9]. DA LZ5 SRR, AR BiOBr K i BA A F ¥ L R AR
AOFLREAAAR

3.2. MEREELENK PDS HAIELTEES

A(a)FN ] 4(0) 2 AT WG4 , ANFIRE S B L R CBZ FI PDS 7145 514 N R M 6 1AL
[/ CBZ YRR ARCRBE YA T A i 28 WP 4(a) s, ASIE BIOBr £t CBZ RILH AIE K

(a) 1 .o J :»‘—II’, (b)1.0 i {\ IIII
N~ -‘§‘§‘\ Sample/Vis NS =‘\ Sample/PDS/Vis
0.8 \ ~e 0.8 \
*\ ™ TelA W\ NAL
0.6 \ o 0.6
o \ X o \
~ \ _—
o \ \ (&) ]
0.4 , ] 0.4
—E—BOR-1\ ~Na o
—@-BOR-2\ ~a
021 -A-BOR-3 7™V ~m 0.2
—¥—-BOR-4 \ \
0.0{ ~%*—BOR-5 *—W—y—w—W 0.04 %~ ’
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Figure 4. Comparison of CBZ degradation activity between photocatalysis and PDS-assisted photocatalysis under visible
light by prepared samples

[E 4. AT THE ST PDS FHBISEHELPERE CBZ HYSEMERTLL
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B tEfE. A WOEEIE 1 /NS, BOR-1, BOR-2, BOR-3, BOR-4 1 BOR-5 £ /i [%fi# CBZ K& M2y
515 80%, 34%, 26%, 100%7F1 100%. H:f' BOR-4 Al BOR-5 ¥ B RS WOtk Bf# CBZ 1tk AL &
i F BOR-1, BOR-2 £l BOR-3 £/t HIIE 4(b)AJ %1, PDS M JEAS[ERE S A WOt T B&f#E CBZ ik LY
AAFREERSRT, Ui PDS XHAS[E 1) BiOBr £ 5 G SR IG S THER . K 4(c)FIE] 4(d) 5
JBE 30 4380 AT 60 43BN BOR-1~BOR-5 #¥ il ELEZO G AL IR S PDS 4Bt A5t CBZ B2 .
A1, ESA BOR-4 F1 BOR-5 £ i % CBZ HAHIN & M EH B P/ IR, {2 PDS A JE X CBZ
() e R 52 T+ AN B2 . PDS I BOR-1 F: it G A RUR 42 THE 1k 55 A FH - #8177, PDS % BOR-2
A BOR-3 FEMEMEIL M CBZ iGTERIH I B R EH . el 30 4040, BOR-2/PDS/Vis Ffl
BOR-3/PDS/Vis %t CBZ (1] F#fi# 253l 62%11 37%, 43%)/& BOR-2 F1 BOR-3 B fEALIG ML 4.4 A1
3.9 ff; fEOLME 60 734y, BOR-2 #1 BOR-3 £ER] W% T ik PDS %f CBZ [ 4y il v 100%7F1 71%,
Gy R RL B A PRSI 2.9 A1 2.6 fi%. HHULAT UL, PDS fA7ERS X BOR-2 JeE{LI4fiE CBZ PRk
FIFEFE AR T e A S A .

H T BOR-2/PDS/Vis 1k Z A% T BOR-2/Vis 1k &7 7 & 32 FHCR, ¥4 BOR-2 FEABE T3t — D1
5(a) AR A4 T BOR-2 ¥/ % CBZ HIRfEEYE. BRI %0, v Wokek PDS HfFE/ER CBZ Ky

(a) 7f (b) z
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Figure 5. Degradation of CBZ activity by BOR-2 under different conditions
5. FEIR %M T BOR-2 Xt CBZ RFEARIE M

DOI: 10.12677/ms.2022.1211125

1139

PR


https://doi.org/10.12677/ms.2022.1211125

P, BET

W AR, Uil CBZ HA KU ETE; PDS/Vis 1k & CBZ (KA ME A E 10%, F£W] PDS A~
fRHEAT WX CBZ IB& s fETL24F T, BOR-2 Fl BOR-2/PDS A4 ffi CBZ (k& %, #iH] BOR-2
AL B 5 PDS [FINAA/ER A2 5 CBZ A e Bi; fER] WOLF, BOR-2 RefiEfk £Br%) 35%(1) CBZ, TN
A PDS 5 CBZ [ 4 2427+ 22 100%, 15 B PDS 1] BEN{R T BOR-2 7E 6 M ALt #2 H fiL 7+ [7] PDS HI#% %%,
M TR TR, BhmiEEE TIs R BEAR . v T E— DR T PDS X BOR-2 Jufi Ak AR
CBZ WIRHHER, AR E. AR PDS WL A& ANE CBZ IKFESE 26 T BOR-2/PDS/Vis %} CBZ ]
P RE R R an Pl 5(b)~(d) o~ @il 5(b)Frzr, 78 PDS #KEEN 1 mM &/FF, BOR-2 Fi&EH 0.25 g/L
BINE] 0.5 g/L I CBZ IMARR I 90%IR T 45 100%, 4kSH4Fl &N 2 g/, CBZ MIMRCE LI &
P, BB EA SR CBZ MR K 5(c)r A1, BOR-2 &4 0.59g/L i, 34 PDS K
FEHH 0.02 mM 5% 1 mM, 4K R CBZ [ F#M#3 tH 85% 4+ %2 100%, IG5 F N PDS H & A2 ik
—B4R T CBZ HIMMABUR: tIE 5(d)FT%1, BOR-2/PDS/Vis 14 2% ARV () CBZ 445 B i (1 W Ak 2%
Fo PLESERUH, KA BOR-2. PDS FR] WG [FINAEER A4 fef X4 ff CBZ.

3.3. PDS B AN BN EAERERRERA ST

6(a) NANRITES I BiOBr A% it I 48 #h- 11 WLig S i1 (DRS) 1% . HIE A %1, BOR-1. BOR-2.
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Figure 6. UV-vis diffuse reflectance spectra (DRS) (a) and (a/v)Y? - E, plots (b) of samples
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Figure 7. Photoluminescence spectra (PL) of prepared samples
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Figure 8. Cycle experiments of BOR-2 (a) and XRD patterns of BOR-2 after reaction (b)
8. BOR-2 HIfBIF L3 (a) R B2 /5 XRD El(b)

4, &5ig

K VA A HGEAEAS FIVAF 24 S & BT AR BiOBr BEfh, XRD. SEM 1 BET #AF4: Bt A A
ERIFAF NG RCT BiOBr #4%L, {H BiOBr FIES. R & AMHIE . PDS 4l B fEb T+ H
5 SRR Al E 60 23 Bh A S8 A PR CBZ, —FEm EEOLMERRI 4.4 £%. 18I X%} BOR-2/PDS/Vis 14 5
Féff CBZ HHATHFFLKIL, T WoE. BOR-2 fl PDS & CBZ [&AR ML E %M. S DRS. PL FRAEL:H ik
AN R )R 4 i) BIOBr ELA AN R mT W B 1 B A AR B 25 oy B9 R ), S RERITES.
RAAEARMEVE LR PDS H B G HRSIR . J§H5L50R ] BOR-2 HAT BT 75415 FH M A A
faE k.

SE

[1] Gao, P.,Yang, Y.N., Yin, Z., et al. (2021) A Critical Review on Bismuth Oxyhalide Based Photocatalysis for Pharma-
ceutical Active Compounds Degradation: Modifications, Reactive Sites, and Challenges. Journal of Hazardous Mate-
rials, 412, 125186-125215. https://doi.org/10.1016/j.jhazmat.2021.125186

[2] Subhiksha, V., Kokilavani, S. and Sudheer Khan, S. (2022) Recent Advances in Degradation of Organic Pollutant in
Aqueous Solutions Using Bismuth Based Photocatalysts: A Review. Chemosphere, 290, 133228-133246.
https://doi.org/10.1016/j.chemosphere.2021.133228

[3] Wang, B.B,, Li, P., Du, C.L., et al. (2019) Synergetic Effect of Dual Co-Catalysts on the Activity of BiVO, for Photo-
catalytic Carbamazepine Degradation. RSC Advances, 9, 41977-41983. https://doi.org/10.1039/CO9RAQ07152K

[4] Lv,J.L., Dai, K, Zhang, J.F., et al. (2017) Facile Constructing Novel 2D Porous g-C3N,/BiOBr Hybrid with Enhanced
Visible-Light-Driven Photocatalytic Activity. Separation and Purification Technology, 178, 6-17.
https://doi.org/10.1016/j.seppur.2017.01.019

[5] Guo, F.R., Chen, J.C., Zhao, J.Z., et al. (2020) Z-Scheme Heterojunction g-CsN,@PDA/BiOBr with Biomimetic Po-
lydopamine as Electron Transfer Mediators for Enhanced Visible-Light Driven Degradation of Sulfamethoxazole.
Chemical Engineering Journal, 386, 124014-124026. https://doi.org/10.1016/j.cej.2020.124014

[6] Wang, Y.T., Zuo, G.C., Kong, J.J., et al. (2022) Sheet-on-Sheet TiO,/Bi,M00Og Heterostructure for Enhanced Photoca-
talytic Amoxicillin Degradation. Journal of Hazardous Materials, 421, 126634-126644.
https://doi.org/10.1016/j.jhazmat.2021.126634

[7]1 Imam, S.S., Adnan, R. and Kaus, N.H.M. (2021) The Photocatalytic Potential of BiOBr for Wastewater Treatment: A
Mini-Review. Journal of Environmental Chemical Engineering, 9, 105404-105421.
https://doi.org/10.1016/j.jece.2021.105404

DOI: 10.12677/ms.2022.1211125 1142 PR R


https://doi.org/10.12677/ms.2022.1211125
https://doi.org/10.1016/j.jhazmat.2021.125186
https://doi.org/10.1016/j.chemosphere.2021.133228
https://doi.org/10.1039/C9RA07152K
https://doi.org/10.1016/j.seppur.2017.01.019
https://doi.org/10.1016/j.cej.2020.124014
https://doi.org/10.1016/j.jhazmat.2021.126634
https://doi.org/10.1016/j.jece.2021.105404

(8]

[°]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Wang, Y., Long, Y., Yang, Z.Q., et al. (2018) A Novel lon-Exchange Strategy for the Fabrication of High Strong Bi-
OI/BiOBr Heterostructure Film Coated Metal Wire Mesh with Tunable Visible-Light-Driven Photocatalytic Reactivity.
Journal of Hazardous Materials, 351, 11-19. https://doi.org/10.1016/j.jhazmat.2018.02.027

Xu, S., Gao, X.Y., Xu, W.F., et al. (2022) Efficient Photocatalytic Degradation of Commercial Pharmaceutical Conta-
minants of Carbamazepine Using BiOBr Nanosheets under Visible-Light Irradiation. Materials Science in Semicon-
ductor Processing, 137, 106207-106214. https://doi.org/10.1016/j.mssp.2021.106207

Du, C.W., Nig, S.Y., Feng, W.W., et al. (2022) Hydroxyl Regulating Effect on Surface Structure of BiOBr Photocata-
lyst toward High-Efficiency Degradation Performance. Chemosphere, 287, 132246-132254.
https://doi.org/10.1016/j.chemosphere.2021.132246

Lv, X.C., Yan, D.Y.S,, Lam, F.L.Y., et al. (2020) Solvothermal Synthesis of Copper-Doped BiOBr Microflowers with
Enhanced Adsorption and Visible-Light Driven Photocatalytic Degradation of Norfloxacin. Chemical Engineering
Journal, 401, 126012-126023. https://doi.org/10.1016/j.ce].2020.126012

Jin, Y., Li, F., Li, T., et al. (2022) Enhanced Internal Electric Field in S-Doped BiOBr for Intercalation, Adsorption and
Degradation of Ciprofloxacin by Photoinitiation. Applied Catalysis B: Environmental, 302, 120824-120831.
https://doi.org/10.1016/j.apcath.2021.120824

Meng, F.P., Wang, J., Tian, W.J., et al. (2021) Effects of Inter/Intralayer Adsorption and Direct/Indirect Reaction on
Photo-Removal of Pollutants by Layered g-C3N, and BiOBr. Journal of Cleaner Production, 322, 129025-129033.
https://doi.org/10.1016/j.jclepro.2021.129025

Patil, S.P., Patil, R.P., Mahajan, V.K., et al. (2016) Facile Sonochemical Synthesis of BiOBr-Graphene Oxide Nano-
composite with Enhanced Photocatalytic Activity for the Degradation of Direct Green. Materials Science in Semicon-
ductor Processing, 52, 55-61. https://doi.org/10.1016/j.mssp.2016.05.008

Sun, J.L., Jiang, C.B., Wu, Z.Y., et al. (2022) A Review on the Progress of the Photocatalytic Removal of Refractory
Pollutants from Water by BiOBr-Based Nanocomposites. Chemosphere, 308, Article ID: 136107.
https://doi.org/10.1016/j.chemosphere.2022.136107

Gao, X.Y., Zhang, X.C., Wang, Y.W., et al. (2015) Rapid Synthesis of Hierarchical BiOCI Microspheres for Efficient
Photocatalytic Degradation of Carbamazepine under Simulated Solar Irradiation. Chemical Engineering Journal, 263,
419-426. https://doi.org/10.1016/j.cej.2014.10.110

Chen, G.Y., Yu, Y., Liang, L., et al. (2021) Remediation of Antibiotic Wastewater by Coupled Photocatalytic and
Persulfate Oxidation System: A Critical Review. Journal of Hazardous Materials, 408, 124461-124476.
https://doi.org/10.1016/j.jhazmat.2020.124461

Guo, Z.C., Chen, B., Mu, J.B., et al. (2012) Iron Phthalocyanine/TiO, Nanofiber Heterostructures with Enhanced Visi-
ble Photocatalytic Activity Assisted with H,O,. Journal of Hazardous Materials, 219, 156-163.
https://doi.org/10.1016/j.jhazmat.2012.03.068

Wang, M.H., Yang, L.Y., Guo, C.P., et al. (2018) Bimetallic Fe/Ti-Based Metal-Organic Framework for Persul-
fate-Assisted Visible Light Photocatalytic Degradation of Orange Il. ChemistrySelect, 3, 3664-3674.
https://doi.org/10.1002/slct.201703134

Liu, Y., Zhang, Y.L., Guo, H.G,, et al. (2017) Persulfate-Assisted Photodegradation of Diethylstilbestrol Using Mo-
noclinic BiVO,4 under Visible-Light Irradiation. Environmental Science and Pollution Research, 24, 3739-3747.
https://doi.org/10.1007/s11356-016-8020-3

Cui, Y., Zeng, Z.Q., Zheng, J.F., et al. (2021) Efficient Photodegradation of Phenol Assisted by Persulfate under Visi-
ble Light Irradiation via a Nitrogen-Doped Titanium-Carbon Composite. Frontiers of Chemical Science and Engineer-
ing, 15, 1125-1133. https://doi.org/10.1007/s11705-020-2012-7

Liu, C., Mao, S., Shi, M.X,, et al. (2021) Peroxymonosulfate Activation through 2D/2D Z-Scheme CoAl-LDH/BiOBr
Photocatalyst under Visible Light for Ciprofloxacin Degradation. Journal of Hazardous Materials, 420,
126613-126626. https://doi.org/10.1016/j.jhazmat.2021.126613

Cui, W.Q., An, W.J,, Liu, L., et al. (2014) Novel Cu,0 Quantum Dots Coupled Flower-Like BiOBr for Enhanced
Photocatalytic Degradation of Organic Contaminant. Journal of Hazardous Materials, 280, 417-427.
https://doi.org/10.1016/j.jhazmat.2014.08.032

Wang, F., Ma, N., Zheng, L., et al. (2022) Interface Engineering of p-p Z-Scheme BiOBI/Bi;,0,,Br, for Sulfamethox-
azole Photocatalytic Degradation. Chemosphere, 307, 135666-1356678.
https://doi.org/10.1016/j.chemosphere.2022.135666

Huang, M.N., Li, J., Su, W.L., et al. (2020) Oriented Construction of S-Doped, Exposed {001} Facet BiOBr Nano-
sheets with Abundant Oxygen Vacancies and Promoted Visible-Light-Driven Photocatalytic Performance.
CrystEngComm, 22, 7684-7692. https://doi.org/10.1039/DOCE01187H

Gao, Z.Y., Yao, B.H., Yang, F., et al. (2020) Preparation of BiOBr-Bi Heterojunction Composites with Enhanced

DOI: 10.12677/ms.2022.1211125 1143 PR R


https://doi.org/10.12677/ms.2022.1211125
https://doi.org/10.1016/j.jhazmat.2018.02.027
https://doi.org/10.1016/j.mssp.2021.106207
https://doi.org/10.1016/j.chemosphere.2021.132246
https://doi.org/10.1016/j.cej.2020.126012
https://doi.org/10.1016/j.apcatb.2021.120824
https://doi.org/10.1016/j.jclepro.2021.129025
https://doi.org/10.1016/j.mssp.2016.05.008
https://doi.org/10.1016/j.chemosphere.2022.136107
https://doi.org/10.1016/j.cej.2014.10.110
https://doi.org/10.1016/j.jhazmat.2020.124461
https://doi.org/10.1016/j.jhazmat.2012.03.068
https://doi.org/10.1002/slct.201703134
https://doi.org/10.1007/s11356-016-8020-3
https://doi.org/10.1007/s11705-020-2012-z
https://doi.org/10.1016/j.jhazmat.2021.126613
https://doi.org/10.1016/j.jhazmat.2014.08.032
https://doi.org/10.1016/j.chemosphere.2022.135666
https://doi.org/10.1039/D0CE01187H

P, BET

Photocatalytic Properties on BiOBr Surface by in-Situ Reduction. Materials Science in Semiconductor Processing, 108,
104882-1048890. https://doi.org/10.1016/].mssp.2019.104882

[27] Lin, L., Yu, D., Xu, L., et al. (2022) Enhanced Photocatalytic Performance and Persulfate Activation Properties by
BiOBr Supported Waste Rock Wool Fibers under LED Blue Light. Journal of Environmental Chemical Engineering,
10, 107963-107972. https://doi.org/10.1016/j.jece.2022.107963

DOI: 10.12677/ms.2022.1211125 1144 PR R


https://doi.org/10.12677/ms.2022.1211125
https://doi.org/10.1016/j.mssp.2019.104882
https://doi.org/10.1016/j.jece.2022.107963

	过硫酸盐辅助不同形貌的溴氧铋光催化降解卡马西平
	摘  要
	关键词
	Persulfate Assisted Photocatalytic Degradation of Carbamazepine by Bismuth Bromide with Different Morphologies
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 实验试剂
	2.2. 样品的制备
	2.3. 样品的表征
	2.4. 样品直接光催化及PDS辅助光催化活性测试

	3. 结果与讨论
	3.1. 样品的物相结构与性质分析
	3.2. 样品直接光催化及PDS辅助光催化活性分析
	3.3. PDS辅助样品光催化降解活性提升作用差异原因分析
	3.4. BOR-2样品稳定性分析

	4. 结论
	参考文献

