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Abstract

We briefly review recent investigations on the enhancing photocatalytic performance of Bismuth
ferrite BiFeO3 both experimentally and theoretically. In this review, we mainly put our focus on
most recent progress in ways (control of the size and shape of BiFeO3; ions doping and designing
BFO3 nanocomposites) that can improve the photocatalytic properties of BiFeO3. Among them, the
most effective method is to form composite materials.
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1. 518

BRER B BiFeOs (BFO) [1172 H RiTME— S IR 2 BRVERD ], TR oRAE 98 S IBC LR 75 W08k 52 2 BE A R
FHENTTER. LAh, X TG SR AL, BFO BATH/NIEER T8 (2.0 eV /2 4),
1 BFO 1] Wi B 9 B AT S AF I G AL R AT 5o ER BRI &E 7R AT 1 BFO JE A A 77 W]
WA SV SE PR BT FAT, 42/ BFO JefEALVERE R T B I 24 - 424 BFO FI &AL RS M 2] [3]
[4]. 1825, Bt BFO MR GHELS] [6]155F. ASCEE5AGN T 1 ZI =Fi = BkiR bk BFO JufiEtb ik fe
5%, X BFO ARKRAINI IR T RE.

2. IREERBRE LN M RERI =F S
2.1, FEHIRBR MR R R AR

TCHEACTIRDEMEAVERER O T LA M R 3R, Ban ok R SRmfe s TRSOMSS ik . X uk
PIZ AR, /N R R ST AR IR AT 30 A foe L1, TRDA /NI LRSS A A T ORI 3R T X3, T4 7k
T2 B 1 i it A S ARG o Ak, 32 RS E DRI R MRS ) 2 W 7T, ISR R A e
BHORIREE . AR REND G A R 7T P AR A A . BARBA RUST HM: P K TR B8 1) R A
RV DR TE, (ERERIR A GAE AL P RE A R MR R B ST AR

He 55 N Q28871 1 i/ BFO GKBURLIRSE, AR i 7 OGREALPERE A s [7]. X B BFO 4K
TOURE P RS 08 o Y R vk o B A [ 38 U FEE RTINS ) A% . B8R BFO-550-1 ki R i, &
FIEAL PEREIE 2 At BFO-550-2. R AR HIA RH BU SR AR IE & A A KRR I BRI, X LBk IE 2 5
BOCAHAE S, MM TOCMEAIERE. Li 5 A[BIHARIE 1 &R RST X BFO K &5 eI YA
JeHEALEREA FORHIENT . W0 NATETCHUA BRI S & B AL L AR5 TS 1 2 1
BT L, AADHI AR R Tl A R R 2T G BFO 4FE E3F 32 BFO X Al WOt
JSL PR B R AN AR AL PERE I B2 0 o Feil 25 N[914RIE T BFO F R i B 2 R UM (19 (112) ¢ THIARST T BFO 2.7
f¥1(100)c A S m DG LT Li 55 N[10]t4RIE KB SLIG LR, Bor BFO ERECA AL fE,
BFO oz 7 RILH R GG AL TERE, 11T BFO MINEROL T B AR M G HEILRE /1. Huo &8 A[11]H] % 14
FLALER ) BFO AT IR SR AEMEALTEE . 15 1 B N i i i A R R A3 O BRI B 6 AL 70 )
fBEE4.

ATV 8 DA 2 A TR A 77 0 5 A i PR S A vl 2 NG A 38 (A 7R 2R T A1 Dy AU B T e 2 ) SR
I SERAIBUR RN, IR )G SR T ISR . BFO GRBTRAE Ny — Rl AL AR, B
AT DLAERH R B T AL R bl ) B A% 3 3 it R SR I [ 12106 A5 L 128 7O B IE A% o X 4 1 2
FHICHEAFIRE, BT ERME ST AP, BEREENRINE G . 450 RIFIRSR,
EEGLT E AL, EXHEE RS BN foR RS (RN A2 S BOCI R AR, 1
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Table 1. Different size and morphology of bismuth ferrite photocatalyst
= 1. NEIR~FIR5R M SABR Sib S HE 1L

JeHEA iz R R ST (nm) % 7 ik RFFEH EE BTN
BiFeOs spherical 80~120 Sol-gel 2007 [14]
BiFeO, spherical 5 hydrothermal 2009 [15]
BiFeO, submicrocubes 500 hydrothermal 2010 [10]
BiFeO, pills/ rods 500~1000 hydrothermal 2011 [9]
BiFeOs Hollow/spheres 100~3000 aerosol-spraying 2011 [11]
BiFeO, thin fiflg;(er\?viiokr;orous 18 block copolymer 2011 [16]
BiFeO, nanoparticle 50~60 Sol-gel 2011 [17]

Bi,FesOq nanocrystals 14~78 Sol-gel 2011 [18]
BiFeOs spherical 30,000~50,000 hydrothermal 2012 [19]
BiFeOs nanofiber 220~480 electrospinning 2013 [20]

BiFesOq nanoflake 100~1500 hydrothermal 2013 [21]

BiFesOq defective cube 3000 solvothermal 2014 [22]
BiFeO, Cubic 1400 hydrothermal 2015 [2]
BiFeOs cubic inverse opal 270 Sol-gel 2015 [23]

TN R E PR R[13]0 53— J7 . DAl B bR ST A R KL, T R A s B 2 B oL RS R 488
BN AN, BT RS RUSAE AR /N B AR R RST T S IR AR B S AR, RN & SR SRS
A R AR R SLRE SR, (A RO BRAR T8 . XA DL 2 10 L1 2 SR SR IR RE 7, AT i v
SR ELEE -

22. IRFAREE TSR

BFO [ A A28 B B4 R R T-(Cr¥, Ti*", Mn*, La*"%§)xi#a 72 ABO; FIEHERT 45 A4 Rl s 28 ik
RE 7 THI A 1R EEIRM[24] [25] [26] [27]. Nan L& AR 747 LR 5T B 715 248 m gk B e e 1 A 1t B
f4RIE: BFO ) A fiifs La[28]. Ca[29]. Ba[30]F17E A. B Jy3Li5 Ba/Mn [31]F1 Ca/Mn [32]HIHT 7T # 2
T ok FE T LG 22 R R I V) 4% XS B35 T BFO YK AR 4E 1) R~ TSR AN s R IR 52 i R AR /)N
BT R R S B A T AL SR B B Am e A2l . RSN T Bi AL T4
M R3c ZE[AFEA C222 AR . HEFHBIAR Tou kg iiem, 76nT W s bR s A 11
KEPELERN MG . BEAL,  BF 583 B I B A0 P B AN 2 Bl A 15 A4 IR FE 3G I SR B 3G 0. 438 2RIk
JE LR (I, BFO G RCRE AT S B« SCEEIN Y BFO S REIE & 15 25 ik FEE 38 I i 33 m iy By
B, RENABBRTINZ, WEdE 72 InE S S BT T AR PR 48
JEE T IRIRE KRR, 200 BFO A iIAiE, RISy N2 R e Bbe, AT BRI AR R P e
Guo 5 A [33]tHHRkIE T id i PRosiR K S I EERGE R Gd B BFO 9K T . 75 Gd MBIk KT
0.1 i, SEZFREIOLMANER, AN, Gd B IIRELLLIINET, e MERERRK. TEBRIRIEN
0.1 IF H B 85 KO M AL A TT AR Ay L I 76 35 75 M 1E S0 KR Ak H B 3 KA F o B, IR S i K B
LAY YR T T AL 14 72 [ A XA TRT AR o AN 2 B el Ao 1) S /) 76 32 48 2 B BR B ' (i A 771 100 45 5
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nEH o



HRE %

Table 2. Different doping elements of bismuth ferrite photocatalyst
= 2. NEITRBIMERERIL LTI

FefEAF B E ABO; Z5 I M BL5 Z: A B B (%) RAFFAR Sk
BiFeO; Gd A 10 2010 [36]
BioFesOq Al B 50 2012 [37]
BiFeO; Sr A 0 2012 [38]
BiFeO; La A 10 2012 [39]
BiFeO; Ca, Mn A B 15,5 2013 [40]
BiFeO; Ca A 15 2013 [41]
BiFeO; Ba,Mn AB 15 2013 [42]
BiFeO; La/Yb A 5 2013 [43]
BiFeO; Ba A 15 2014 [30]
BiFeO; Ca A 10 2014 [44]
BiFeO; Nd A 20 2015 [45]
BiFeO; La, Ba/Ca A 5,5/5 2015 [46]
BiFeO; Dy A 15 2015 [47]

ML sRae gt Bnr A, BR)E BRI ATE M IR MR T 2 TR E . &8 T
B RN T B T R B B R A LT R X R A ZE T RE 1 BFO G HEAL R BE o 38 Bk BR AR )
URCR B RKREE T IR IR R . I 15 2R R 05 806 200 M Bk sk, St
WS . ZE R &R T AR AN I I BRRE E AR, AR e SR T B s A) B T
T PRI 7% LR B AT WO [34] o FL 73 /R & ZEBE A 5 A M FE 1S I LAFRH07 =0, AT BRI 1 6k
PERE. BRIL, e M B AR 0 BT DL R LI P AR NE (15 4 P e . b Ah, Jef b E )
HE AR T 2 DR A S T Ak S R DK A B ORI 2 [ R i DXk T R 389 R R 2 [35] - 1 AN 7 A AH (1
WA . SARB 48 ) (1 2 fid 2 5 350 P Ao 0 43 A R OB T2 [13] 0 78 Fit 1T Ab P RS 3h R 3 7 1E
B R IR T BB A2 T 2SR HAT 2 o 33Xt B3 bV A e i A 1 B B A 45 AR PR B Al A A FEL Y
i RE .
2.3. WitEERESE SR

b4, R Z 0t cisid & e BFO S & MRk s HOB 1L iE 1% . Luo AT Maggard #3E 1 SrTiO;
f,55 BFO (YK &5 F7E iT WG RS 0] DL il /K = AR S SRR I HS 3 5 1 e fE Ak R e [48] . 3 — 7 T,
I EME RGP T — R 52 5 ) 0T VEAE B A AT WETE YRR SITiOs & MR AL REH T
BN FHYE R . Li % A [49] B4R BBk — F b L (0. 35 BFO MK A AR SR 1 T I et g
Guo %5 N [50]38 i 1A I Bt i 12 i) BFO GRKRI A p-Fe 04 25 AE A A bR, RO GHEIL MERESEI T
RRHIE R . Beah, WA IRIEE R KRR B 201 BisFeOu. BFO Al BixFeO,-BFO R &Y, KL
BiysFeOu-BFO IR AW YA BEAS 21 1 KIE I BE iy, X P 548 v LARRRE VR di S [51] A = B2,
Li 25 A\ [S2]38 5 PREE MK U AR B T BFO-f 520 UK B A M RL . A M EHA el fb 3 F & 4l BFO
7N, A SR SN LA B AL S BFO RS EM . B, Liu 55 A[53]41# ¥ BFO/C 1% 5%
SER A R RE AR B T K IESR &, X AR Z RS NIE R T BFO BIGHRISCRIG JR iR B o ] s
AHRT AR E, AMSEE ToutEae. Wk 3 Pros AT kiE ARG E &R

R EAIIDIEPSSEEE
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Table 3. Different bismuth ferrite based composites photocatalyst
7= 3. TNEIE &M R RERBR L E S

RS i Leail EREE i ANAE % 75 RBFM EE BTN
SrTiO;- BiFeOs coating water splitting hydrothermal 2006 [6]
BiFeO,/TiO2 core-shell photodegradation hydrothermal 2009 [38]
BiFeOs/SWCNTSs coating reduction of CO, sol-gel 2009 [8]
BiFeOg/y-Fe,03 heterojunction photodegradation sol-gel 2011 [39]
BiFeOs/BizsFeO40 heterojunction photodegradation hydrothermal 2012 [2]
BiFeO3;—(NagsBios) TiO; coating photodegradation sol—gel 2012 [45] [46]
BiFeOs—graphene coating photodegradation hydrothermal 2013/2014 [3]1[21] [47]
BiFeOs;@carbon core-shell photodegradation electrospining 2013 [40]
BiFeOs/(y)-Fe,05 heterojunction photodegradation sol-gel 2013 [48]
BizsFeOqo-graphene coating photodegradation hydrothermal 2013 [12]
Bi,Fe,Oq-graphene coating photodegradation hydrothermal 2014/2015 [49] [50] [51]
Pt/BiFeOs cover photodegradation hydrothermal 2015 [52]
g-C3N4/BiFeO; coating photodegradation deposition—precipitation 2015 [53]

BiFeOs;@carbon

-microspheres heterojunction photodegradation hydrothermal 2015 [54]

Templates method and

Ag, Au @ BiFeO, coating photodegradation thermal evaporation 2015 [55]
Au/ BiFeO; cover photodegradation sol—gel 2015 [56]
BiFeOs/N-graphene coating photodegradation hydrothermal 2016 [57]

SEGMERLL, EE9KMEA LIS, s 7 RPN, GR RGT R  SAARRRLI A B e
RS IRRE ), RIS SRR B, X LB B T S AL TR 1R [54] - BEAh, AR RS HFPRIFT LS
N, —REWMAFEKERENES, M2 FENAEESERNE S, 55— J7 Rl S A
PRAhIT AT PR AN [R] B 3t A i R RE R A A4 T LU D — R R W e i 20 1, SR A
Fg i, SRS LA T A I AR [55] . - TR S i R T RS B O R UL AT BFO IR TR K
BFO {31 (v B AUE UL X B [ Tt 2 bo AR LGRS T, AR, P AERHR T
WA F BFO 31 . W SR BGIRI M i 72 BFO iy 2 1, AR i Ot AN 2 88 31 3] BFO I
HARGAE ] WG T, PR SRR, B NBUETI R s3] BFO, XN L BFO B Sk 1
HL, BFO 3R 1 HL TR AR . BFO ity ™ AL 1 2 e A% B AL R Mty 1, 3 sl 70 A e i
TS 2 TR G N St BB RIR T R, FERRIR A 2R R SRR, R TR
R . SR IERH BT R S PR . A A R S NN S A R LR (1
BN X PERRSZNAE A TR IR . 2RI, T E IR PR SR BEULRIEE R A
i BRI, BT RERFRIPE, BOR T 2BAER[56] [57]. 3 —J51, XFT BFO MIfy s B i Ak
MR EMELRS, TR T, SINRIBRA S22 At — R RCIR G5 MR FEE R BFO i 74
M, AR TR R G, 2 K8 T RTINS SR, I A LG
KH53]. BB IIAf 82062 AH T BFO KRR S FEHDE T MBI, Xt 22 5ouME RN, M

MR TERE .
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3. RE

ARG T A HT$E S BFO SEHEAL MR RE A B 1) =R A2 I BRI B TR R NATE SR . T8
R RIS E AR, IR A T R =AeE R B H AT, BFO FDGHEEEC 20
JS2FH 55 AR BR R K B HLTS S, (BRI A L2 COp BURL TS TR 7T 13 - FRATTHIAF BFO £E REY AUk
SRR A BEAT S AT AR

B oW

BT E K B SR L 5 4 (51202062, 51572073, 61274010) i Ik &4 B %4 Bl % % 45 (2015CFA038,
2015CFB265) %t il
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