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Abstract

In order to explore the effect of morphology on the photocatalytic removal of perfluorooctanoic
acid (PFOA) by bismuth oxychloride (BiOCl), BiOCl with different morphologies were prepared by
changing the solvent type of solvothermal synthesis system. Among them, two-dimensional nano-
sheets BiOCl exhibited the best photocatalytic removal performance for PFOA, with a degradation
rate of 98.8% on PFOA after simulating solar radiation for one hour. The results of electron para-
magnetic resonance (EPR), diffuse reflectance spectroscopy (DRS), transient photocurrent response
(IT), and photoluminescence (PL) tests indicated that samples with larger specific surface area,
more oxygen vacancies, narrower bandgap, and higher carrier separation efficiency do not exhibit
better photocatalytic performance. The electrochemical impedance spectroscopy (EIS) test results
indicated that the carrier migration rate order of samples with different morphologies was con-
sistent with their photocatalytic activity order for removing PFOA, indicating that the carrier mi-
gration rate may be an important factor affecting their photocatalytic activity.
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1. 53|

AHCETR(PFOA) & —F N A& BUA WL, FHorb S 7 AR 1 SR T2 U 7 Ut . BTk
A HFAE, PFOA BAG Efas st IR R R AR, BRI B A0 S (0 ke o R 7 1 3
PEIM SRR AR F 1) 1280, H 20 4t 50 ERLLK, PFOA IR Mtk = faeth . #vase Ak m
SRz BT — R 50 TAAE =33, R TE R e . 97 SR BT ¥ &7l 1951 44 2004 4,
PFOA =%} 3600~5700 M, JLHH2 400~700 ME7EILAE =, HERL, A FH A1 AL B I FR BRI R L]
Kk, PFOA J IZAFETH K, i F/KERURA K. HEERE, PFOA CHOE B A LR 4
VRN, WA IEAR B B, DARBOR A i RS2 [3] [4]. H AEGRE] PFOA ™ 5 fi S5 10 DLk,
bRtk FF 8 T AERIT5 JeBiiaAT8l. 2005 4, BXA EEE R PFOA FI NFEA A WG 4 W)(POPSs) 1 {5 ik
S, 2015 4, PFOA KFLEREWAHIN (ISR REEAL)) , [FERD I RASE LG ZEYR, HE
TR KA PFOA i g B B R 70 ng/L [5]. {HAE, T PFOA A MBI R, HE ] Py LA
Vi bk A = A R PFOA, DRI H i R 22 458 52 i AR 58 4245 1E PFOA HIAE =l o VR 2 W ST 5 R,
PFOA 7538 7K A Bk 7 v 25 B 2R ARG, PR 11 A SSd@ il R /K B R B PFOA TTRETE 1.5%~55% 2 []
[6]. Rk, SRAFFF R A RIGHAN BRI YK IR ¥ PFOA, DAY BREKHE E AN [ 52 .

WRIE, MU BEARIESH UM PFOA, RNE A @ENMER. 5 THE. mRABIMA S
FNVELF AR R [7] [8] [9] [10] 43K, FI FH BLAG A 3 R iy 405 W FHARR A J2 bR 465 A0 P e i A7) UL AL B (BIOC)
BEfiR B PFOA SZ BB S &AM 12 6vE. A RTIRIE BIOCI B—41 k122 PFOA fSCHR[7]-[16]H, BFFT
KL R TR 5 — T3 BIOCH G M RE, 4 B 78 T AT AN R 30 45 44 (1) BIOCI 2% %k PFOA
(g 22 S SR AT IR AL T . A2 A AR B A8 TAER B, TSRS M A R ST R/ s i
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B TERE EE 3R, I HBA 2 RN RS AR AT R B A 5 2 130 M AL s T 30 H BE AR
S ERE[17] [18] [19] [20]. Xing & A [21]R FHAS [l ARV 7 28 15 70 FAaE il 4 1 AN TR T 30 45 7 IR AL
BH(BIOBr), i AH i a7 & B AEIR 2 2% BIOBr 78 BH 48 I8 T Wh s M W B B OB P RE
T 50 A IR 5 /N A RS AR 1 EUER TH AR A 9% . Hao 55 A [20]14 BISITIEAR . R FERIR Ff
FLIR BIiOCI ', fERIR BIOCI R I H R UF ot fbtefe, o AR AR RN BT A R M LR
M. B, A BER% B ARSI BIOCH, I HOGMAL MM 2: % PFOA HIEE, &5
WS SIETE R RS R . B, BIOCH (il £ 5% F 2 A FE A MNA[12] W 1#0E[20]. K0 [22].
BT ARG B P VR [23] I BB IR[24] [EIAHE[25]. o, 38 SO I N AR I B R 4 S
FIRGE A — M RN 7 2 AR SCHIRIRE IR FT 1 70 & AV BN R BRI, 32 A HE VA R
K EE[26] [27] [28] [29] [30]- E&BsI:[31] [32] [33] [34]. MIANZ&VKIE[29]. #EEHE[32] [35] [36]. A ALiE
JRPE[B]. M ME[30] [37]-[42] b ri[43) 5B b e ook, WEFIBURGE . B FRREECE S T
BiOCI [IJEF S R R . DRI, 30433 PRV 7 A 28 5 FLd ek 50 LRI e RO B S5 P I V8 71 A il
% BA AN AR AR ) BIOCH A28 13 23R 1) S .

BT, ARSCUL L SRR, T8I SR 3 T B8 AT B S b AR VA SRR P AR, &N
FIPGEE A A FRITESE ) BIOCH,  FHINE Frifil &4 i ) PFOA St BrERE, IRFTAIRHRZ5H
RERE Z MR AR, I A AR REITES S5 FI I BIOCH Yok 2 4 PFOA JEME 2 IR R, LU N IT
B AL B PFOA V& M A LR A SO0 20HE 5 38 B il

2. SCUGER4Sy
2.1. AR5

FALHI(NaCl). 2 B (EG) M TL/K & PR EK(Bi(NO3)s-5H,0) 1 [ [E 24 £ 1Ak 2 7148 BR A 7 (1) «
IR (PFOA) I £ 2 i (CH3COONH ) H 1t 22 se Ak A AR BR A 7] o BRERBA(Na,COq) i Mk 484K,
5 (C-Ga 03) M i Mk S S AL 81 (C-BOC) W 1 Eifg kT T A BRI I A BR A ] o ik — 5 AL 8K (C-TiO,,
P25) 1 [ 7 ] o ] B N ] o SEIG K R 25 B8 K. S 24 -5 35008 FH R4 SR VR AT Ab B R i

22. MRAEm

A I RN I A DUASRE i, BAR SIS R D IR0 R - #ERFREX 0.1169 5 NaCl (2 mmol)#10.9701
52 Bi(NO)3-5H,0 (2 mmol) & VU473, F H 435l 43 BLAE 50 mL EG & &= AN F 1 DU FHA I (H.0+ 30% EG. 70%
EG M EG)H, HF VMG, TE IR T K SUNEAVE HROZ  H 5 0 2 A R B T, N 56 HE 5 4k 2430
PN o SRR R A TS 2 RN 150 mL AR B ZE BT 180 CIERE I B = /BT .
BSERUG, FERMEEEHRAHERR, FE FEHER, WETEEE, BoKERRE, BT 60CHS
A T8 12 /N, FTASRE L 23 9 6 44 9 BOC-1 (H,0).BOC-2 (30% EG).BOC-3 (70% EG)LL }2 BOC-4
(EG). AHumMERIIE 1 Fm.

2.3. MRIFRIE

IR X-5 2R AT (X-ray diffractometer, XRD, Bruker axs D8 Advance, [ ) BT & BUEE it £
VIRREE R BEATRAE, LA Cu ¥E(Ka = 1.5406 A)y X SFERARSHE, WA 40 mA, HIE N 40 kv, H3HEH
A 10°~80°, FH1% FF Ay 5°/min. JB 1T 17 K& 5 $3 3 H.45% (Field Emission Scanning Electron Microscope, FESEM,
Hitachi Su8010, H A%)WLINAE i I OU T3, O B AR IR i PR R AR T LR B, st i 2 2.0 kV e
W Yy ERE I B (Micromeritics ASAP 2020, 3 [H)ill & £ 5 17 Brunauer Emmett Teller (BET) bR i #H &z 5L
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I3 A DRSO 5, BE B AE 120°C R TRALEE 4 /N o3 3 H 1 IR 3L 3R (Electron Paramagnetic Resonance,
EPR, Bruker EMX A200, & [ )i i 1) A ot 715 5 - B DG EUR 6 (Photoluminescence, PL, Hitachi
F4600, HA)MERES TR, 4578 E N 300~800 nm, HIUK KN 350 nm. @i 44k - A W8
SAHEEE(DRS, Hitachi UH 4150, FAR)MIE KR OGRS RE, I8 15 2 2 U445 ZURE i (077 R 98 152
(A BaSO, 1 P S S A it ) o R FH FLA 2% AR St (Hifg 46 CHI 760 2L, A )il 5 5 (1) o M pb 22 M o
A0, 355 e 25 s m YA e S 00 A A 2 B BT

BOC-1

BOC-2

BOC-3

BOC-4

Figure 1. Flowchart of BiOCI samples prepared by solvothermal method in different solvents
L. FEIAFIHBEFIFEE R BiOC! #miiRIEE

2.4. JefEEBR PFOA MEEEMI

LL PFOA A GHEATE MLV 0 H AR i5 G, 58 AN R i AE ALK BH O R B e AL A (DA b e
U5 300 W T 1EGIR) . BARSKIRRAED IR MERIRRI 0.04 TObedh TR BEF T, JFrEE A 40 mL
N 0.5 mmol/L () PFOA ¥ o il 75 70 TS S0 i » WETCHEF - /NG i 55 PROA 328 38 WS s it B 148
BEYCALFRSE AR, T AR E BCIR R EAT G BRSO, I OE A R K B SN N 20°C .
TIRGE I TR TRI B Y, WHK 2 mL JR REHR, 42 8000 rpm/min 5.0 =43, @i 0.22 pum P U8 S B A
s .

2.5. PFOA EBZME D535

1) PFOA Rl E

H ] s BOBAR (1% 4 (Agilent 1260 Infinity 11, 3E[E)i4T PFOA KIETE Mg B0, Homash
RID-G7162A /R ZH ekl 8% . /3 #rk:y ZORBAX Eclipse XDB-C18 (150 mm x 4.6 mm, 5 um). A£iE N
30°C, FRMVERIBEREAFRN 40 ul. IHEE S 20 mM 2B (RFREL N 70:30 VIV)IRAWITE MR BhAH,
Hii#E N 0.9 mL/min,

2) AMETWRENE

i3 B T 118 4% (Metrohm 940 Professional IC Vario, Fifi 1)l 5E PFOA A i T i 58S T Ik . K
FH Metro A Guard {#345:(5 mm x 4.0 mm)Ail Metrosep A Supp 5 73 H745:(150 mm x 4.0 mm)i#k4T 2047, AR
N 40°C. WiEhHI N Na,CO; (3.2 mmol/L), H.iii# v 0.8 mL/min.

3. %R511ie
3.1. MRIFRIE
T X4 [ A R AT 5 (XRD)ZRAE ikl 2 7 s A 25449 » &l 2 Fras, BOC-1. BOC-2. BOC-3
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F1 BOC-4 £ 11 T A FFE % 5 BiOCI (PDF# 85-0861, PUJ5 &%, P4Inmm % [AlfE, a=p=y=90", a=b
# O)IbRER AR, JF HICA e, R RI)& R BIOCI Ak, Hrr, 20 {64 12.0°. 25.9°. 32.5°
AT 33.5° DY e SR AT AR ot 2 F BIOCH #9(001). (101). (110)A1(102)f 1. 454 XRD K3, FH
IR (Scherrer) 28 30 AT T SURE B T 251 ok K /N . Scherrer A A De = Ka/Bcosh. Hit, De o V-3 fbi g,
K 71 Scherrer H4, 1 3Ron X SHRRIM, B 3R B R K /NG| AT 5 28 27 5 ) 3T 555 Uee 1 2 0ég
O Fon ATt M. DRI, CEAH RN S AR T, T ST 0 (1 e Uee B 1 B 2 B RE T PRSP 38 BB /N, 2 it A B
P RE S S kLA 8/ . BOC-1. BOC-2 A1 BOC-3 (AT ST % T BOC-4 B ANRE:, W EMIEE
mJESE R TE, T BOC-4 AT %1k, VEWAE M4 MLk BOC-1~BOC-3 FE i % . #t— B s,
BOC-1. BOC-2. BOC-3 fll BOC-4 FIfiT iU AR BOZ BT Fa Ak, Ui Bl AR &5 i B AL 22, ~F35 d kg
WIAZ/N, PRI T BEIZ AR N44] .

BOC4

lL.A_L»_.k..L_‘_d...
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Figure 2. XRD patterns of BiOCI samples (BOC-1~BOC-4) prepared by solvothermal
method in different solvents

& 2. ARELEBFFiAFI#RES KA BiOCI # 5 (BOC-1~-BOC-4)H) XRD [&iE

3R 4 5353 R & i BIOCH A i 1) SEM B 5 ki 4245 A7 B« B 1 BOC-1 AN —4EBeok A (F
BEREZ) N 70 nm, ~FHIRIAEN 2.74 pm), BOC-2 AEFM —4Egik A (P JE LN 20 nm, PR
4 0.26 um), BOC-3 A ZEAK P 4 2E 1M B A =4 2 R4 HI CP T EAS N 0.59 um, 49K F 17
JEREZ) N 19 nm BP9 58 B 2958 100 nm), BOC-4 S 440K i 41255 1M i (0 5 R 0] = 4 22 4 45 4 (7 ¥k
129 1.01 pm, 40K 7 1735 )R B2 2004 10 nm BP9 58 B2 2958 90 nm). i3k — 8 %50, B EG & &34,
JiE «ﬁidxﬂ%ﬁ#ﬂ REW P2 R 45K, AR PR8N, X R FIR XRD 1 Hr 45 1 A0 7F

X PYANFE i 1 T 50 2 B A R R S e AT A A R R AR KA 56 456 SCHR[27] [35] [45]%0, 7J<
B2 VR NIRRT, BISE KR UK AR, R % AR KON BIOCH Jr. B EG &N, EG 5 Bi*
TR EY, W2 T B MR RGER, Miimie T Skm A KER, g EG SEMN, A3/,
M EG FEAREEIN, NiUINRTIRE 4k SRR NI R =42 A
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Figure 3. SEM images of the prepared BiOCl samples: BOC-1 (a, b), BOC-2 (c, d), BOC-3 (e, f) and BOC-4

(9, h)

3. FF& X BiOCI # 5 A8 SEM & : (a, b) BOC-1, (c,d) BOC-2, (e, f) BOC-3 #i(g, h) BOC-4
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Figure 4. Particle size distribution of BiOCI samples with different morphologies and structures: (a) BOC-1, (b) BOC-2, (c)
BOC-3 and (d) BOC-4

[E 4. TEIFSRLEH BiOCI HmBykiiE 4% E: (a) BOC-1, (b) BOC-2, (c) BOC-3#1 (d) BOC-4

3.2. FEIFESLH BiOCI Seig{tp PFOA Bt gE

W5E T Fré A FTE 3458 BIOCI FEf B fEL 2k PFOA mvd T, 453l 5 . Ml 5(a),
5(b) %, X R S5 H AN 0 (A 7 B ARAEL K BH ' HE S PFOA JLF- T B A4 H s BOC-1.BOC-2 1 BOC-3
FefEAL 255 PFOA HIPERE L T Mk & S AL 84 (C-BOC) . kAL 5 (C-Ga,05) MMk b Ek(C-TiO,); 7
PR K BH 645 5T 60 438 )5, BOC-1. BOC-2. BOC-3 fll BOC-4 %} PFOA [ M Ak B fif 4 VN 54.5%
98.8%. 74.8%%139.2%. [iE EG FEIG A, HAMNFETLINLN) BIOCI #1525k PFOA [t M
et s, Hor BOC-2 gk A B H e fg

N ATHHLT AN PFOA IR 2 BRIE L, M5 T YA 60 20 Bh i (i s8R, 45 Bl 5(c)fian. B 5(c)
H1, BOC-2 #an e AL 60 738 % PFOA )it s 3%y 38.2%, UiH] PFOA ] 15 MU R &M,
X5 SCHR[8] [10] [L2)RIEHIARST, EPIE T PFOA [ &5 e s Ft b 9ot B i o LA 58 20 TR PRI RE 1

3.3. FEIFSRSGH BiOCI YL X£BR PFOA M ERMERE 4T

PSS HEAL 25 R PROA FRE MRS RULHT, FriRFE i BOC-2 Je AL 2Kk PFOA [T TENL T F 4%
BRI =42 20451 BIOCI (BOC-3 Al BOC-4), X5 3CHA[7]-[16]4RIEMFT. R ST HA AR IEE )
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BiOCI JtfiEfL 2 f PFOA TEREZ MR, /04T 13X DUASFE S i LE R AN AR BGR T 0 B Rk 5T i

a 1o o,
@), s (b)
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2 743 K 0.7 4
< ]
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353 F 02] —®—BOC2 S A
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s 01 - :I-BOCJI-
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Figure 5. (a) Degradation activity diagram of photocatalytic removal of PFOA by different BOC-X samples, and (b) com-
parison diagram of degradation rate and defluorination rate of PFOA removal by different BOC-X samples after 60 minutes
of photocatalysis, (c) degradation activity diagram of photocatalytic removal of PFOA by different materials ([PFOA] = 0.5
mM, [catalyst] =1 g/L)

5. (a) [ BOC-X #¥ st KRR PFOA RIFERREIEE, (b) [ BOC-X #¥fmtfEd 60 7 #hATKER PFOA KIFE
BERGRBEILLE, () TRIMEIEEMLERR PFOA HIFEREEIEE ([PFOA] = 0.5 mM, [catalyst] = 1 g/L)

1) tERmEHR

Tl % (0 DU AN ot SR 30 4 PRI =4 2 R S5 M AN RT3, HLA 2 SCHR[28] [33] [46] [47] [48]4kiE
PEREE T A SRR LR T R T R I A S s, B, Sun 25 A[33]148 H 2 LYK B 43S K 4 )2
45y BiOBr, HTEAH RKMILRTA, 1R 5 & F G LR AR RS 0. R, i 23R
B 5 B 00 A 80 O At ) b R AR S B, IR AL S A IE T 2 RO &R

Kl 6 AT L BOC-1~BOC-4 i I 50 U B Bt B S5 R 28 ot B AL e A B o eI mT s, BTy
FSCRE i PR R o 8t i 2R ZEAE 0T s JJ M 0.7~1.0 PIP ISHAEZE —ANBIVEER, SR T ZE AT )8 T 1V Y, iy
MR — 2 A FLEE #9(2~50 nm). FH ] 6(a) f11E 6(b) T %0, BOC-1 Al BOC-2 ¥ &t (1 FL4% 4045 B 43 51 T
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2.0 nm 1 2.2 nm AAFLE— AL, HORGUK P HE S I FE % R B4 £L - B 1] 6(c) A& 6(d) T %1, BOC-3
1 BOC-4 B HIFLAE 20 A B 20 51T 29.1 nm A1 15.8 nm AbAEAESE —ANFLAAR, HoNghk s = 4%
AR T AL, LIS S SR R I WL B (1 45 AT . BOC-3 Al BOC-4 ¥ fifi [¥] PFOA Yt ffe
A FLBiE PE AR AFAE S 2 FLTT 3558 . J@id Brunauer Emmett Teller (BET) 521t 515 %] BOC-1~BOC-4
BESL A BET EL R AMKIRN 2.4663. 12.6320. 16.2486 Al 31.3376 m%/g, X5 SEM 455 —%, EIfE# EG
BRI, AR NAR I B R = gk 2 g sh ), BET LRI B 1K . (/31 M2, BOC-1~BOC-4
FE Y BET EER ARG R, X5 H PFOA [FE# 3K Iy 54.5%. 98.8%. 74.8%71 39.2%I1) 5514 N j=
PR/ IN BRI GF AS A o 1hb 45 SR 10 B LU 3R T AR DR /N B VE AN 2 2 DU AN B Ot (i Ak 2 B PFOA MERE I EZE N 3%
BRI, EERMBRBEL AT T, 4E90K F BIOCI JafiE b 2: kk PFOA ITE PR T 4B 4K A 4%
IR =4k 2 2 45 74 BiOCI.
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Figure 6. N, adsorption-desorption isotherm and the corresponding pore size distribution of BOC-1 (a), BOC-2 (b), BOC-3

(c) and BOC-4 (d)
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Figure 7. EPR spectrum of the synthesized samples: magnetic field intensity (a) and g factor (b); the solid UV-Vis diffuse
reflectance spectrum (a), (ahv)*?-hv diagram (b), valence band XPS diagram (c) and energy level structure diagram (d) of the
synthesized samples (d)
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Figure 8. The transient photocurrent response (a) and photoluminescence of the synthesized samples (b)
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Figure 9. The electrochemical impedance spectroscopy of the synthesized samples

B 9. Fr& B R F R

2% LRk, BOC-1~BOC-4 ¥ i (1 LR AR BEE W/ EG & &3 2 MIZ#ig A, (HEATMiE &
FASIHBBHT ISR . 7E HE R TABEE I RTIR T, BIOCI —4E40K Fobi ik 5 PFOA TGN T —4ighk
i 2H 2 R = 4 %2 R 45 K4 BIOCI. BOC-2. BOC-3 Fll BOC-4 # 5 i1 T+ & A A A Ao BA 58 42 B I LA &
HE R TR, s, =42 %45 F % BOC-3 fil BOC-4 ki BA H KA ELR I, HEA1F
AAH N Hb 2 A H SRR KOG (AL B A PFOA PERE . (H/31E R Z, BOC-1~BOC-4 Ff i #ifi FiT iR s
FORATE T AT, R\ TR E T a2 H OB 2k PFOA MEReZE RN HEEFH A . [Ht,
BOC-2 [K B A et A 172 80 2 1 SR I H e A R e i Ak 2B PFOA 158
4. &g

RIS T TSR BIOC Yot ik 2 Bk PFOA TERERISEM . B IA TR % & ) ek By —
YK R = 4 2 A5 BIOCH H, 49K B BIOCH BA Sefft 7 6 1k 2 Bk PFOA B, EPASHL
KEACHR S — /N PFOA P& A% N 98.8%. SEM. EPR. DRS. IT. PL. EIS fiIEL £ M FAMAR L5 F %
B, LU R AR . S AL i R DL B 7 43 B AR T RE AN SR S AR oG 1k 22 B PROA V& T R LA 5,

SE

[1] Prevedouros, K., Cousins, I.T., Buck, R.C. and Korzeniowski, S.H. (2006) Sources, Fate and Transport of Perfluoro-

DOI: 10.12677/ms.2023.135045 412 PR R


https://doi.org/10.12677/ms.2023.135045

%% %

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

carboxylates. Environmental Science & Technology, 40, 32-44. https://doi.org/10.1021/es0512475

Wang, W., Hong, X., Zhao, F.Q., Wu, J.Y. and Wang, B. (2023) The Effects of Perfluoroalkyl and Polyfluoroalkyl
Substances on Female Fertility: A Systematic Review and Meta-Analysis. Environmental Research, 216, Article ID:
114718. https://doi.org/10.1016/j.envres.2022.114718

Mokra, K. (2021) Endocrine Disruptor Potential of Short- and Long-Chain Perfluoroalkyl Substances (PFASs)—A
Synthesis of Current Knowledge with Proposal of Molecular Mechanism. International Journal of Molecular Sciences,
22, Article 2148. https://doi.org/10.3390/ijms22042148

Li, K., Gao, P., Xiang, P., Zhang, X.X., Cui, X.Y. and Ma, L. Q. (2017) Molecular Mechanisms of PFOA-Induced
Toxicity in Animals and Humans: Implications for Health Risks. Environment International, 99, 43-54.
https://doi.org/10.1016/j.envint.2016.11.014

Podder, A., Sadmani, A.H.M.A., Reinhart, D., Chang, N.B. and Goel, R. (2021) Per and Poly-Fluoroalkyl Substances
(PFAS) as a Contaminant of Emerging Concern in Surface Water: A Transboundary Review of Their Occurrences and
Toxicity Effects. Journal of Hazardous Materials, 419, Article 1D: 126361.
https://doi.org/10.1016/j.jhazmat.2021.126361

Angelino, D., Gennari, L., Blasa, M., Selvaggini, R., Urbani, S., Esposto, S., Servili, M. and Ninfali, P. (2011) Chemi-
cal and Cellular Antioxidant Activity of Phytochemicals Purified from Olive Mill Waste Waters. Journal of Agricul-
tural and Food Chemistry, 59, 2011-2018. https://doi.org/10.1021/jf103881b

sSong, Z., Dong, X.L., Wang, N., Zhu, L.H., Luo, Z.H., Fang, J.D. and Xiong, C.H. (2017) Efficient Photocatalytic
Defluorination of Perfluorooctanoic Acid over BiOCI Nanosheets via a Hole Direct Oxidation Mechanism. Chemical
Engineering Journal, 317, 925-934. https://doi.org/10.1016/j.cej.2017.02.126

Liao, H.R., Liu, C., Zhong, J.B. and Li, J.Z. (2022) Fabrication of BiOCI with Adjustable Oxygen Vacancies and
Greatly Elevated Photocatalytic Activity by Using Bamboo Fiber Surface Embellishment. Colloids and Surfaces
A-Physicochemical and Engineering Aspects, 634, Article ID: 127892. https://doi.org/10.1016/j.colsurfa.2021.127892

Wu, Y.Y., Hu, Y.X,, Han, M.Q., Ouyang, Y.M., Xia, L.C., Huang, X.F., Hu, Z.F. and Li, C.H. (2021) Mechanism In-
sights into the Facet-dependent Photocatalytic Degradation of Perfluorooctanoic Acid on BiOCI Nanosheets. Chemical
Engineering Journal, 425, Article ID: 130672. https://doi.org/10.1016/j.cej.2021.130672

Yang, C., He, Y.X., Zhong, J.B. and Li, J.Z. (2022) Photocatalytic Performance of Rich OVs-BiOCI Modified by Po-
lyphenylene Sulfide. Advanced Powder Technology, 33, Article ID: 103427. https://doi.org/10.1016/j.apt.2022.103427

Bacha, A.U.R., Nabi, I., Fu, Z.Y., Li, KJ., Cheng, H.Y. and Zhang, L.W. (2019) A Comparative Study of Bis-
muth-Based Photocatalysts with Titanium Dioxide for Perfluorooctanoic Acid Degradation. Chinese Chemical Letters,
30, 2225-2230. https://doi.org/10.1016/j.cclet.2019.07.058

Liu, H.H., Huang, J., Chen, J.F., Zhong, J.B., Li, J.Z. and Ma, D.M. (2020) Influence of Different Solvents on the
Preparation and Photocatalytic Property of BiOCI toward Decontamination of Phenol and Perfluorooctanoic Acid.
Chemical Physics Letters, 748, Article ID: 137401. https://doi.org/10.1016/j.cplett.2020.137401

Zhong, J.B., Zhao, Y.K,, Ding, L.Y., Ji, HW., Ma, W.H., Chen, C.C. and Zhao, J.C. (2019) Opposite Photocatalytic
Oxidation Behaviors of BiOCI and TiO,: Direct Hole Transfer vs. indirect OH oxidation. Applied Catalysis B: Envi-
ronmental, 241, 514-520. https://doi.org/10.1016/j.apcatb.2018.09.058

Sun, Y., Li, G., Wang, W., Gu, W., Wong, P.K. and An, T. (2019) Photocatalytic Defluorination of Perfluorooctanoic
Acid by Surface Defective BiOCI: Fast Microwave Solvothermal Synthesis and Photocatalytic Mechanisms. Journal of
Environmental Sciences, 84, 69-79. https://doi.org/10.1016/j.jes.2019.04.012

Liao, H.R., Zhong, J.B. and Li, J.Z. (2022) Tunable Oxygen Vacancies Facilitated Removal of PFOA and RhB over
BiOCI Prepared with Alcohol Ether Sulphate. Applied Surface Science, 590, Article ID: 152891.
https://doi.org/10.1016/j.apsusc.2022.152891

Song, Z., Dong, X., Fang, J., Xiong, C., Wang, N. and Tang, X. (2019) Improved Photocatalytic Degradation of Per-
fluorooctanoic Acid on Oxygen Vacancies-Tunable Bismuth Oxychloride Nanosheets Prepared by a Facile Hydrolysis.
Journal of Hazardous Materials, 377, 371-380. https://doi.org/10.1016/j.jhazmat.2019.05.084

Liu, Z.S., Wu, B.T., Xiang, D.H. and Zhu, Y.B. (2012) Effect of Solvents on Morphology and Photocatalytic Activity
of BiOBr Synthesized by Solvothermal Method. Materials Research Bulletin, 47, 3753.
https://doi.org/10.1016/j.apt.2022.103427

Wu, N.Q., Wang, J., Tafen, D., Wang, H., Zheng, J.G., Lewis, J.P., Liu, X.G., Leonard, S.S. and Manivannan, A.
(2010) Shape-Enhanced Photocatalytic Activity of Single-Crystalline Anatase TiO, (101) Nanobelts. Journal of the
American Chemical Society, 132, 6679-6685. https://doi.org/10.1021/ja909456f

Wang, J.M., Cao, F., Deng, R.P., Huang, L.J., Li, S., Cai, J.J., Lu, X. and Qin, G.W. (2016) Structural and Morpholog-
ical Modulation of BiOCI Visible-light Photocatalyst Prepared via an in Situ Oxidation Synthesis. Chemical Research
in Chinese Universities, 32, 338-342. https://doi.org/10.1007/s40242-016-5397-y

DOI: 10.12677/ms.2023.135045 413 PR R


https://doi.org/10.12677/ms.2023.135045
https://doi.org/10.1021/es0512475
https://doi.org/10.1016/j.envres.2022.114718
https://doi.org/10.3390/ijms22042148
https://doi.org/10.1016/j.envint.2016.11.014
https://doi.org/10.1016/j.jhazmat.2021.126361
https://doi.org/10.1021/jf103881b
https://doi.org/10.1016/j.cej.2017.02.126
https://doi.org/10.1016/j.colsurfa.2021.127892
https://doi.org/10.1016/j.cej.2021.130672
https://doi.org/10.1016/j.apt.2022.103427
https://doi.org/10.1016/j.cclet.2019.07.058
https://doi.org/10.1016/j.cplett.2020.137401
https://doi.org/10.1016/j.apcatb.2018.09.058
https://doi.org/10.1016/j.jes.2019.04.012
https://doi.org/10.1016/j.apsusc.2022.152891
https://doi.org/10.1016/j.jhazmat.2019.05.084
https://doi.org/10.1016/j.apt.2022.103427
https://doi.org/10.1021/ja909456f
https://doi.org/10.1007/s40242-016-5397-y

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

Hao, H.Y., Xu, Y.Y., Liu, P. and Zhang, G.Y. (2015) BiOCI Nanostructures with Different Morphologies: Tunable
Synthesis and Visible-Light-Driven Photocatalytic Properties. Chinese Chemical Letters, 26, 133-136.
https://doi.org/10.1016/j.cclet.2014.11.022

Xing, H.M., Ma, H.C,, Fu, Y.H., Zhang, X.X., Dong, X.L. and Zhang, X.F. (2015) Preparation of BiOBr by Solvo-
thermal Routes with Different Solvents and Their Photocatalytic Activity. Journal of Renewable and Sustainable
Energy, 7, Article 1D: 063120. https://doi.org/10.1063/1.4937120

Intaphong, P., Phuruangrat, A., Thongtem, T. and Thongtem, S. (2020) Effect of pH on Phase, Morphologies and Pho-
tocatalytic Properties of BiOCI Synthesized by Hydrothermal Method. Journal of the Australian Ceramic Society, 56,
41-48. https://doi.org/10.1007/s41779-019-00373-z

Yang, C.Y., Li, F,, Li, T.H. and Cao, W. (2016) lonic-liquid Assisted Ultrasonic Synthesis of BiOCI with Controllable
Morphology and Enhanced Visible Light and Sunlight Photocatalytic Activity. Journal of Molecular Catalysis
A-Chemical, 418, 132-137. https://doi.org/10.1016/j.molcata.2016.03.041

Wu, S.J., Wang, C., Cui, Y.F., Wang, T.M., Huang, B.B., Zhang, X.Y., Qin, X.Y. and Brault, P. (2010) Synthesis and
Photocatalytic Properties of BiOCI Nanowire Arrays. Materials Letters, 64, 115-118.
https://doi.org/10.1016/j.matlet.2009.10.010

Shi, Y.S., Dong, C. and Shi, J.J. (2018) Influence of Different Synthesis Methods on Structure, Morphology and lumi-
nescent Properties of BiOCI: Eu®" Phosphors and J-O Analysis. Journal of Materials Science-Materials in Electronics,
29, 186-194. https://doi.org/10.1007/s10854-017-7903-5

Zheng, Y., Hu, X., Wu, C.M., Chen, M.X,, Chen, Q.F., Wang, Y., Hu, S., Xiang, J., Liu, Q., Zhang, X. and Yang, P.
(2019) Binary Solvent Controllable Synthesis of BiOCI towards Enhanced Photocatalytic Activity. Journal of Physics
and Chemistry of Solids, 135, Article ID: 109119. https://doi.org/10.1016/j.jpcs.2019.109119

Hu, J., Weng, S.X., Zheng, Z.Y., Pei, Z.X., Huang, M.L. and Liu, P. (2014) Solvents Mediated-Synthesis of BiOl
Photocatalysts with Tunable Morphologies and Their Visible-Light Driven Photocatalytic Performances in Removing
of Arsenic from Water. Journal of Hazardous Materials, 264, 293-302. https://doi.org/10.1016/j.jhazmat.2013.11.027

Ge, F.J., Zhu, J., Xu, Y., Li,J. and Zhang, X.Y. (2021) The Effects of Solvent Viscosity on the Morphology and Pho-
tocatalytic Activity of BiOBr Catalysts. Functional Materials Letters, 14, Article 1D: 2143006.
https://doi.org/10.1142/S1793604721430062

Fan, Y.S., Xi, X.L., Liu, Y.S., Nie, Z.R., Zhang, Q.H. and Zhao, L.Y. (2020) Growth Mechanism of Immobilized WO,
Nanostructures in Different Solvents and Their Visible-Light Photocatalytic Performance. Journal of Physics and
Chemistry of Solids, 140, Article ID: 109380. https://doi.org/10.1016/j.jpcs.2020.109380

Liang, C., He, X., Cai, ZW., Chang, G,, Lin, S., Hao, Y.A., Du, Y.X,, Fan, D.Y., Wang, Y.G., Bi, K. and Lei, M.
(2019) Effects of Organic Solvents on Morphologies, Photoluminescence, and Photocatalytic Properties of ZnO Nano-
structures. Micro & Nano Letters, 14, 1146-1150. https://doi.org/10.1049/mnl.2018.5289

Jiang, J., Zhao, K., Xiao, X.Y. and Zhang, L.Z. (2012) Synthesis and Facet-Dependent Photoreactivity of BiOCI Sin-
gle-Crystalline Nanosheets. Journal of the American Chemical Society, 134, 4473-4476.
https://doi.org/10.1021/ja210484t

Nawaz, M., Mou, F.Z., Xu, L.L. and Guan, J.G. (2018) Effect of Solvents and Reaction Parameters on the Morphology
of Ta,O5 and Photocatalytic Activity. Journal of Molecular Liquids, 269, 211-216.
https://doi.org/10.1016/j.mollig.2018.08.026

Sun, D.F., Huang, C.C., Yu, Y., Ma, Y.L., Hao, H., Li, R.X. and Xu, B.S. (2019) Synthesis and Photocatalytic Activity
of BiOBr Hierarchical Structures Constructed by Porous Nanosheets with Exposed (110) Facets. Catalysis Today, 335,
429-436. https://doi.org/10.1016/j.mollig.2018.08.026

Hao, Z.X., Lv, X.W., Hou, W. X. and Liu, X. (2021) Facile Synthesis of BiOCI Single-Crystal Photocatalyst with High
Exposed (001) Facets and Its Application in Photocatalytic Degradation. Inorganic Chemistry Communications, 134,
Article 1D: 109038. https://doi.org/10.1016/j.inoche.2021.109038

Zhang, X., Wang, X.B., Wang, L.W., Wang, W.K., Long, L.L., Li, W.W. and Yu, H.Q. (2014) Synthesis of a Highly
Efficient BiOCI Single-Crystal Nanodisk Photocatalyst with Exposing {001} Facets. ACS Applied Materials & Inter-
faces, 6, 7766-7772. https://doi.org/10.1021/am5010392

Zhao, L. Y., Xi, X.L,, Liu, Y.S., Ma, L.W. and Nie, Z.R. (2020) Growth Mechanism and Visible-Light-Driven Photo-
catalysis of Organic Solvent Dependent WO; and Nonstoichiometric WOs., Nanostructures. Journal of the Taiwan In-
stitute of Chemical Engineers, 115, 339-347. https://doi.org/10.1016/j.jtice.2020.10.031

Wang, J.Z., Cao, C.S., Zhang, Y., Zhang, Y.Q. and Zhu, L.Y. (2021) Underneath Mechanisms into the Super Effective
Degradation of PFOA by BiOF Nanosheets with Tunable Oxygen Vacancies on Exposed (101) Facets. Applied Catal-
ysis B: Environmental, 286, Article ID: 119911. https://doi.org/10.1016/j.apcatbh.2021.119911

Hu, W.Y., Dong, F.Q., Zhang, J., Liu, M.X., He, H.C., Wu, Y.D., Yang, D.M. and Deng, H.Q. (2018) Differently Or-

DOI: 10.12677/ms.2023.135045 414 PR R


https://doi.org/10.12677/ms.2023.135045
https://doi.org/10.1016/j.cclet.2014.11.022
https://doi.org/10.1063/1.4937120
https://doi.org/10.1007/s41779-019-00373-z
https://doi.org/10.1016/j.molcata.2016.03.041
https://doi.org/10.1016/j.matlet.2009.10.010
https://doi.org/10.1007/s10854-017-7903-5
https://doi.org/10.1016/j.jpcs.2019.109119
https://doi.org/10.1016/j.jhazmat.2013.11.027
https://doi.org/10.1142/S1793604721430062
https://doi.org/10.1016/j.jpcs.2020.109380
https://doi.org/10.1049/mnl.2018.5289
https://doi.org/10.1021/ja210484t
https://doi.org/10.1016/j.molliq.2018.08.026
https://doi.org/10.1016/j.molliq.2018.08.026
https://doi.org/10.1016/j.inoche.2021.109038
https://doi.org/10.1021/am5010392
https://doi.org/10.1016/j.jtice.2020.10.031
https://doi.org/10.1016/j.apcatb.2021.119911

%% %

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

dered TiO, Nanoarrays Regulated by Solvent Polarity and Their Photocatalytic Performances. Applied Surface Science,
442, 298-307. https://doi.org/10.1016/j.apsusc.2018.02.147

Wang, W., Dong, L., Wang, J.P., Shi, X.M. and Han, S.Y. (2014) Characterization and Photocatalytic Activity of Me-
soporous TiO, Prepared from an Ethanol-Diethyl Ether Binary Solvent System. Chemical Physics Letters, 616, 1-5.
https://doi.org/10.1016/j.cplett.2014.10.006

Fang, L., Zhang, X.L., Xiang, J., Zhao, M., Zheng, B. and Bai, L. (2020) Solvent Polarity Resulted in Different Struc-
tures and Photocatalytic Abilities of Ag/ZnO Composites. Journal of Sol-Gel Science and Technology, 93, 695-702.
https://doi.org/10.1007/s10971-019-05181-2

Feng, J., Zhang, Z.Q., Gao, M.M., Gu, M.Z., Wang, J.X., Zeng, W.J.,, Lv, Y.Z., Ren, Y.M. and Fan, Z.J. (2019) Effect
of the Solvents on the Photocatalytic Properties of ZnFe,O, Fabricated by Solvothermal Method. Materials Chemistry
and Physics, 223, 758-761. https://doi.org/10.1016/j.matchemphys.2018.11.038

Pei, L., Xu, Y., Liu, J.Q., Wu, J.B., Han, Y.D. and Zhang, X. (2019) Effects of Solvent-Induced Morphology Evolution
of Zn,GeO, on Photocatalytic Activities of g-CsN4,/Zn,GeO, Composites. Journal of the American Ceramic Society,
102, 6517-6528. https://doi.org/10.1111/jace.16605

Guo, R.Y., Bao, Y., Kang, Q.L., Liu, C., Zhang, W.B. and Zhu, Q. (2022) Solvent-Controlled Synthesis and Photoca-
talytic Activity of Hollow TiO, Microspheres Prepared by the Solvothermal Method. Colloids and Surfaces
A-Physicochemical and Engineering Aspects, 633, Article ID: 127931. https://doi.org/10.1016/j.colsurfa.2021.127931

Wu, X., Chen, Z.G., Gao, Q. and Wang, L.Z. (2011) Nanosized Anatase TiO, Single Crystals with Tunable Exposed
(001) Facets for Enhanced Energy Conversion Efficiency of Dye-Sensitized Solar Cells. Advanced Functional Mate-
rials, 21, 4167-4172. https://doi.org/10.1002/adfm.201100828

Cui, Z.K., Mi, LW. and Zeng, D.W. (2013) Oriented Attachment Growth of BiOCI Nanosheets with Exposed {110}
Facets and Photocatalytic Activity of the Hierarchical Nanostructures. Journal of Alloys and Compounds, 549, 70-76.
https://doi.org/10.1016/j.jallcom.2012.09.075

Zhang, W.D., Dong, X.A., Jia, B., Zhong, J.B., Sun, Y.J. and Dong, F. (2018) 2D BiOCI/Bi;,0,,Cl, Nanojunction:
Enhanced Visible Light Photocatalytic No Removal and in Situ DRIFTS Investigation. Applied Surface Science, 430,
571-577. https://doi.org/10.1016/j.apsusc.2017.06.186

Peng, Y., Wang, D., Zhou, H.Y. and Xu, A.W. (2015) Controlled Synthesis of Thin BiOCI Nanosheets with Exposed
{001} Facets and Enhanced Photocatalytic Activities. CrystEngComm, 17, 3845-3851.
https://doi.org/10.1039/C5CE00289C

Fu, S.Y., Zhang, Y., Xu, X.Y., Dai, X. and Zhu, L. (2022) Peroxymonosulfate Activation by Iron Self-Doped
Sludge-Derived Biochar for Degradation of Perfluorooctanoic Acid: A Singlet Oxygen-Dominated Nonradical Path-
way. Chemical Engineering Journal, 450, Article 1D: 137953. https://doi.org/10.1016/j.cej.2022.137953

Guo, J.Y., Li, X., Liang, J., Yuan, X. Z., Jiang, L.B., Yu, H.B., Sun, H.B., Zhu, Z.Q., Ye, S.J., Tang, N. and Zhang, J.
(2021) Fabrication and Regulation of Vacancy-Mediated Bismuth Oxyhalide towards Photocatalytic Application: De-
velopment Status and Tendency. Coordination Chemistry Reviews, 443, Article 1D: 214033.
https://doi.org/10.1016/j.ccr.2021.214033

Li, H., Shi, J., Zhao, K. and Zhang, L. (2014) Sustainable Molecular Oxygen Activation with Oxygen Vacancies on the
{001} Facets of BiOCI Nanosheets under Solar Light. Nanoscale, 6, 14168-14173.
https://doi.org/10.1016/j.ccr.2021.214033

Tian, F., Zhang, Y.F., Li, G.F., Liu, Y.L. and Chen, R. (2015) Thickness-Tunable Solvothermal Synthesis of BiOCI
Nanosheets and Their Photosensitization Catalytic Performance. New Journal of Chemistry, 39, 1274-1280.
https://doi.org/10.1039/C4NJ01591F

DOI: 10.12677/ms.2023.135045 415 PR R


https://doi.org/10.12677/ms.2023.135045
https://doi.org/10.1016/j.apsusc.2018.02.147
https://doi.org/10.1016/j.cplett.2014.10.006
https://doi.org/10.1007/s10971-019-05181-2
https://doi.org/10.1016/j.matchemphys.2018.11.038
https://doi.org/10.1111/jace.16605
https://doi.org/10.1016/j.colsurfa.2021.127931
https://doi.org/10.1002/adfm.201100828
https://doi.org/10.1016/j.jallcom.2012.09.075
https://doi.org/10.1016/j.apsusc.2017.06.186
https://doi.org/10.1039/C5CE00289C
https://doi.org/10.1016/j.cej.2022.137953
https://doi.org/10.1016/j.ccr.2021.214033
https://doi.org/10.1016/j.ccr.2021.214033
https://doi.org/10.1039/C4NJ01591F

	氯氧化铋的形貌调控及其光催化降解全氟辛酸
	摘  要
	关键词
	Morphological Regulation of Bismuth Oxychloride and Its Photocatalytic Degradation of Perfluorooctanoic Acid
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 药品与试剂
	2.2. 材料合成
	2.3. 材料表征
	2.4. 光催化去除PFOA性能测试
	2.5. PFOA去除率测定分析方法

	3. 结果与讨论
	3.1. 材料表征
	3.2. 不同形貌结构BiOCl光催化去除PFOA的性能
	3.3. 不同形貌结构BiOCl光催化去除PFOA性能差异的原因分析

	4. 结论
	参考文献

