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Abstract: In this paper, the Ag@AgBI/BiFe,O9 composite photocatalyst with different modified amounts was
synthesized by hydrothermal method and in situ deposition-photoreduction method, and the surface morphology of
the catalyst was characterized by SEM and other instruments, and it was found that the two composite photocatalysts
were closely bonded and had a large contact area, which could effectively increase the reaction efficiency. We used
the degradation efficiency of methylene blue (MB) solutions to analyze the photocatalytic activity of the catalyst. The
results show that when the loading of Ag@AgBr is 20%, the degradation efficiency of Ag@AgBI/Bi,Fe,Oy On
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methylene blue solution within 2.5 h under visible light can be as high as 91.61%. The degradation rate of 20%
Ag@AgBI/BiFe,09 was 2.98 times higher than Ag@AgBr and 7.85 times higher than that of BiFe,Oq. After that,
we carried out cycling experiments on the composite photocatalyst with an appropriate amount of 20%, and found
that its degradation effect did not decrease significantly. It has better stable performance; The quenching experiment
of the composite photocatalyst showed that the main reaction substances degraded by the composite photocatalyst
were - OH; At present, photocatalytic degradation still has certain limitations, but the emergence of composite
photocatalysts has expanded the selection range of photocatalysts with excellent performance, has potential
development space, and is of great significance for the rational exploitation and utilization of mineral resources at

home and abroad and solving energy and environmental problems, which is worthy of our in-depth exploration.
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BEAT 6 A S R ) FE R R L CNTRT RLBE S AL
OCN’, BN Tl i e A AR BEAT V5 G 4 B2 1) 7
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e B R B, AR A - R A TR R BEAIR,
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ATZEETHF A X IX MO BT IR AT FE . BTN R
R I Bl 0] DL, e S L0 ) — MG AR, Ak
RaEMEE, WEN (2.1 eV) [7]. RRHSEH
KL BioFesOg PRI A MU FITHT B /N FRIRE 550, 55w L
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VAR, SRR TH 55 B 1R HL 4R (SPR)
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P RMIE IS K A4 = SPR 8, A H 7
-2 RS R 43 B [8]. Ag@AgX(X=CI. Br. 1)
PTG TEIR B, (ERFRE AT, AT LRSS H AP
SRR E A MR E T, A AR s O
RE[2]-

Ag 7 EAE AgX(X=Cl. Br. ) EfHFEF
SR BRI Z B2 KR8], Ag@AGX Ll
A FE MR T TiO, A A K BH 6 R KA Y R 8,
Ag@AGX(X=CI. Br- )& & 7 BU7E B R - Sk 1w
AJ DL G kAR R RO, A R ) AR R
5y B RLE . Li 5 N[9]14 % T Ag/AgCl—Bi,MoOg
R, YRR T TR, M &
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1.2 Ag@AgBr ¥ F4EA R KB LR
1.2.1 Ag@AgBr A 4 7

AgBr [FEHEAL B AR AR AR =, {22 AgBr 73 F-1E
AT R E 2, ARELL AgBr JEUfFE[10]. H
i Ag S HMEREME, 75 Ag@AgBr E &I+, 6
EHRTFERNREEEMMERD, Z2HA Ag 5
AgBr Ml AR BOR, WA AR B, AT AE
Ag@AQBr [f1F2E M RE R UF - AQ@AgBr 115 A AL
., AgBr MLANE SRS R RS, fE50E
HL 52U B R mi[11].

1.2.2 Ag@AgBr i & ik

I SR [12] K& 1 AgBr & JE K Ag®, Hik
UK iy I N

TE/NFM R RREC— 2 &1 AgNO3 Fl—E &1
NFEFE = I IRAL . (CTAB) (4% Ll i)
FZEVE/K IR fa , N T 6 R TR N3 A1y E B H HE 1) [
INF B AT G TR IR S 30 min, SEHEEFE, IR
FEME G EERAZRE N, B UOE, A
MR/ AITE 7K CIEAEITVE 53 I el B0k, BRI E5E
FESZEEEN BRI, EARER, TR
MIUTIE RN HEAE 1, 75 B E 80T 44 N k4T 4 h
R, B AI13%] AQ@AgBT.

1.2.3 Ag@AgBr AR i3 E

(1)Ag/AgBr/Bi,MoOg H &4k}

TR ETE[L3 R AV — TR DU — e Bud S vk
fil & 7 B A R &0 e W% 4 B RE 1
Ag/AgBI/Bi,MoOs, AgBr 7E Bi,MoOs EHJFALITAR, Ag
H AgBr IR JEATAEM K. Ag/AgBI/Bi;MoOs X RhB 11t
SRR TR T Z BSRREE AR T IAE
A FETAERS o HSCHER AT A, 30%—Ag /AgBI/Bi;MoOg
I B R B, 45 min P IAAREY 97%,  BRf#
LA Bi,M0oOs 1 6.4 %, FEtERLF, ATRMCRIAH
FEEMEH. Z B mas B LA R TSR
TR R, Ag fE BRSNS T 405,
AgBr #1 Bi,MoOs I FEIE L [ s R i aid
JEI IR, Rt R A R 3 E R .

(2)Ag/AgBr/g-CsN, & & 41k}

X [1AT38 I [ AHVE 46 H T g-CaNa 4K J, 7
TEERER AT g-CoN, ¥ NN PVP F1 CTAB, FIF %

ok A& R T Ag/AgBrig-CsNg B2 A MOk
Ag/AgBr/g-CsN, EALIE MR MO 25K B, 5 Ag/AgBr
B EMEIR g-CaNg 99K A LT 5 > Ag/AgBI/g-C3N,
I Ak 5 M R R . MO R SIS &R P,
Ag/AgBr/g-CsN, E & Ak E ML

1.3 BiyFe,Oq F- MK BT SLELR

BioFesOg P RL 25 R G HEAL I — P, J& T —Fb
SRR B L R I SBR R BioFe,Og A B 58 (1) i
FE S, REDyERA RN, X O RS R B
BT R IR 4 [15], HHE AT
— RN EEFRMN G, FEELE G RHRE R .
HLAE 1964 4, Koizumi 55 A[1] 24 F A& S i) i il
FVE B LT BioFe,O9 ki, Bk 2%, %A%
RETZ, BARERN, B BRI E, 2iEA =,

RIMG IV E . i, A I A AR I
-G IR % T RO [RI TSR I 58 BioFesOg, fHIX
BE & TR BRI S AT 2 2 w5 2 [5] - 5 Bk
EAHEE, KBRS BB SN EAS, F= 2k v
IEUMELE 4 i BE A Y G T AR A R T
BioFe,0q H £ il s Ve G AL 17 71[16] -

1.3.1 BiyFesOq FI 45 7 5 14 R

EHSCHR AT N, ERTR B fit AR 25 40 R AR A 0T S fr A
REA IR KFERE IR [17] 0 JL4E, B RMHFHIAR BB
RIEFIBEFEN RANBERZR i O3 BR R B ) A
SERI R SURAERAE T A g RE 77 16 771 H B H
S, BN TR T E [18] BigFe,0g 42— N2
W R, NSORA S, JB T IEAS &AL, HORER,
23 [A] A Pham B, Sh 4% 2505351 4 a=7.965 A, b=8.440
A, c=5.944 A, FLARLEMHICH FeO,. FeOg F1 BiO,
ZHH[11] - BioFesOg dir A 1 S fHE AR 1 BEBE . fh A RST i
BT R AR, G SRR AN, AR H-
I SRR, A ROEE T BiFe,O MG
TR 8, AR R BT T [19].

1.3.2 BiyFe,O0 I PR 5T

(l)BizF&Og/E%Eﬁ*j*q'

XK [ PR ER L« Rl BRI AN B AL A 8B, /K
WG kA T CK P IRTESR Y BioFe,Oof £ 55 )
BEMEL, FERIE KRG, AAA B IEH0E R Rk
F R . I — RANRAEFN LI HAE M el R, &
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B S5 B BiFe,O 11 8845 5 &Ltk
FIRIEA B -2 S A R 73 B, X K BEG
(] LY e I B R A, St 3R VAT TR o 2
EIETt, BiFe,Ooff1 52 ) B A G AL B HE 1L B AR
PWEXITEZ I

(2)BiyFe,04/BiOCI E 41k}

R AT R [T1E — e KA T A R T AN A i
B H 2 BiFe,04/BiOCI B 444K, #id XRD.
Ft-IR F1 UV-VisDRS & F Bt Hiat AT 1 RAE, &k
PR, FREMEERAFAT ZE R, d—
R T ORI, 5L BiFe,0q
F1 BiOCI #HEE, Bi,Fe,O4/BiOCI X} 2 F1BH B 1AL
B A e B AT

1.4 WRBRIHRH XA A IR

TSt —HEALT] Ag@AgBr. BioFe,09 73T 7%,
FEH T AJ@AgBI/BI Fe,Og 125 S CHEERER 5T

MR, ASCRIAJE AL DURR — JEEIOE JFVETE BioFesOg
LM L Ag@AgBr, H—1{ 1L Ag@AgBr.
BioFe,Oq [ME A il Y AR Ha R 2 S I 350t 43 5,
[FAF T Ag@AgBI/BiFe Oy 5 A A P AR T
HEL I PERE 3G 5E . N T i — DI m B A ALY
FEfRMERE, WM Ag@AgBr Al BiFe O IR AL
KFREENERE, P RT mAERe G
Ja L, e R SR 7R T R DA AR R B
WA EE RN, ERRITRAT .

2 SEISNA

2.1 SEBRAF 5122
2.1.1 SERRF
I S8y M a1 i

Wl S I

2 &5 AEFETR
FKTEEREE (Bi(NOg); 5H,0) SrHral ] 24 8 A 22 R A R A FD
FUKEEREL (Fe(NO3); 9H,0) 4y Hrat TR KA AR I R H O
TR (HNO3) Sy el G T Rk B A 2 AT PR ]
HEH (KOH) 4y el TR KRR
Te/K Z.EE (CHsOHD S3Hrat RETHAAAF =T
TEERER (AgNOy) S Hrl FEE TR AL AR FE R A0
TS hE = R AL (CioHgBIND il RET R R T AT
TR EETE (CyeH15CINSS 3H,0) S FE AL T PR A F
S ((CH3),CHOH) S REET B0 ARG PR A F]
LNV 2.8 4 (CyoH14N,OgNa, 2H,0) S REET KR ARG PR A F]
SRR (CgHl0,) il W E TR RA
2.1.2 SEIOAXAR

FESIANAR IR 2 P

2 BTG A=K

B iR TR
HF R GL20048 LR CRA R H
BB AR R IR S{oN W SR X R R A S
L AAVE IR BT 46 KSL-1400-A3 A IERL MR AR F BR A 7
AT TU-1950 b b8 AR A TR A A
il A E 0L H1650-W WA S AT R A PR A H]
AT I8 CEL-HXF300/CEL-HXUV300 LR P HEIER AR A A
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2.2 HEALTTIR ) %

2.2.1 Bi,Fe O, ] &

IKBGEE AR TRAOKAE R 255, BT iR sk
RNEZEH, BT THR N, @R AR I Rk
FE Hp E T 4 i I R B A . VA B R
WA BBLTELF RIEE/AN. S A SIIRE s, I V3
PEMTE, ZESRAHZ, (HEEMH % 2RS4 .
FEIK B 2 5 J BE ) TSR R 22 AN i T 7K Bl
WK, TN (B KOH. NaOH) Kin
BN . KK A B % BiFe,Og B3R, BARS
LR

(1) $% R EE/R EL 1:1 FR & 4.85 g Bi(NO3)3 5H,0 Al
4.04 g Fe(NO3); 9H,0, I AF] 13 mL #E4diK
5 2 mL HNO; IRGH W, #i#: 30 min.

(2) EHL 75 mL 8.0 M ) KOH ¥ g1 s n 3]
R

(3) R A G A WIIMNE] 100 mL il =
RN, BE RN, TR R
9 200C A T AT 24 h M.

(4) BFT) 280 J5 AJEAR A B HE e e R R N S, A
WEFIREARAT RN, 3N 58
WA B, & E 2SRRI
Vet i 2 RIZR 5, B GK CEERGRTF,
Yok I R R R UK

G) MBI, TERMIEEN 60T MM
I 24 h, il H BiFe,Og #1A.

2.2.2 AJ@AgBr/Bi;Fe,00 & YEHEALTI I %

(1) =HX 30 mL Z&1#/K, FREX 2 g 11 BiFe,O9 B
TN RS 5]

(2) FRENIL B & & LU 5 H 1Y) AgNO3 A1 CTAB 15
N RN R S R

(3) M NBOE L, K LR URCE L S 1e+
a5 L IA R P AT YR B S 30 min.

4) ¥ FEmAER, BNUE, HZEMKZ
JUIR, FE BiE B, T ToK SRR 2 4K,
To/K CBE 5 28 AT HET o

(5) TN MEAE s 75 MR E 80T Z4F T =M. 4
h, #i] £ 1 Ag@AgBI/BiFe,0q H & YA .

T M Ag@AgGBr I ai e, il AN R &
2 (10%- 15%- 20%- 25%-30% ) '] Ag@AgBI/Bi,Fe,Oq.

2.3 FEHEMR

¥ Ag@AgBI/BiFe,Og F= kAT B fife v, F J: W5 7
W (MB) S5, I b A S 56 B 8 21 B R A i
AWML, FEmars Ag@AgBr/BiFe,0y
Ag@AgBr [, TEATE R

(1) FEBEAR I 100 mL 0.01 g/L AV L 0%
W, FHEURESSEY 3 mL VAR VA R E T 5
ODEN.

(2) fE R EFREH 0.1 g AJ@AQBI/BiFe,09 B
BTN B LA R R S s,
NWET-, TG ImidE4s L e dti AT 30
min I SR, R 58 G P ECRE S X 3 mL
FERTEOEN. T RECRELGT
AksepidE, RS 15 min B Xk,

(3) ¥ B L E X FRIMA B LHLA, 7E 10000 r/min
TR OBl FEURE BB U R 2
T ARPEIAR PO TR B AR,

B A 3 PP 8 5 e — B

3 ST S TS

3.1 SEM Z#r

WE 1R, () AEkEREM SEM EI%, MEIE
H AT DA TG 2 BioFe 09 HAT RERTLARE, TR
A—5, RIMOGHE, ARES R TR, Etkt
A FARGS, WA I TR H 1) e A BB « (b) 9 Ag@AgB,
R 2 BRI R AR, KN —, TR .
(C)AI(d) A Ag@AgBI/Bi Fe,0 B At AL,
Ag@AgBr 2 /NURL % B, 4r BUE KB R 1)
Bi,Fe,O MR IHI, BB W, TR 1 BUK IR i AR
A AR Ha - BB T I R 7 B . () F(c)-
(d)XF ELRRATTT LA s Ag@AgBr [N IF3A 2L
A5 BioFesOo i WM TE S, 15 ] BioFe,Oq A 5E LT
A5y SZA TR o
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3.2 JLEALIEE T

100

Degradation rate/%
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2 ANJF Ag@AgBr i (¥ 6 A Pt gt =1
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Ag@AgBI/BiFe,Oq X . HI H: 15 1 P Al 803 1, did
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pe S S T T N AT I G S IR R VL =
Ag@AgBI/BiFe,09 1 Ag@AQBr 5 BiyFe 09 HI i 1E:
H4H . Ag@AgBr X} BiFe,Oq &M 71 10%.
15%. 20%. 25%- 30%!H (1) %M 5355 N 41.66%-
51.2%. 91.61%. 65.42%. 37.36%. HiML7EH45E,
B8 % Ag@AgBr 5 BiFe,00 H & 42 &,
Ag@AgBI/Bi Fe 09 X V. FI R UG ) PR AR 2 i 2 12
T, B L& RN Ag@AgBr (1) it 3K i
AJ@AgBI/BiFe,09 H A FRIZ IR & F K
KBFK. 1524 Ag@AQBr 7St 20%K}, FFERL
KRR TREMMBR, XrTREEF NS Ag@AgBr
i E R, AJ@AgBr 5 BiFe,0q 41, &%
ANMgkEr, Ag@AgBI/BiFe,0s KIS AR, fH)
A RIS RSB B A PT RE PR AR O H BRI, AT A
Ag@AgBI/BiFe,09 JLEAL BRI AT . HLL 3L
PEET 51, 20 wt.% Ag@AgBI/Bi Fe 09 & & 1AL 7%t
NIAGEE Yio] g S S 4=
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Time/h
Bl 3 AR LA MB X R SEe

WK 3 Frax, FMEAFITEAS [ 26 I B xod Bt
W, APAEFEE (MB) BN HREWRY), i
JTICIRBAU R FE G . A 2 B IR 26 mT LR HY
Ag@AgBI/BiFe,09 B & GHEATITE IR S5 4F T L B
Wi AT, e BEmvE s, R LR,
FHE 2644 T B — 14k 57 BiFe,O9n Ag@AgBr Fl—A
21k Ag@AgBI/BiFe Oq M MR, il ]
R L7 BiFe,O9n Ag@AgBr i T HI HE i
R EAK, 532 BiFesOg, 1H Y — 1k
Bi,Fe;Oq. Ag@AgBr & A 1l 20% Ag@AgBI/BiyFe,Oq
Ja o B A HR A I AR Iz s T — i Ak
Bi,FesO9. Ag@AgBT.

3.3 SRR E T

104 [ ] El El [ ]

C/Co

00 R EE BE AR T R R W
01 2 8 4 6 67T & 9

Time/h
& 4 20% Ag@AgBr/Bi,Fe,Oq 7E 1 W% T i MB G S2 56

4 N 20% Ag@AgBI/Bi,Fe,Oq TEJLIR A1 T %

T T, S |
10 11 12 13

fift MB (R E PENASE R o ARG EEEH T 51K
20% Ag@AgBI/BiFe,0q, B I [ I it 2 4 5l A
91.61%. 89.47%. 88.36%. 85.64%. 81.27%. &
1§ 20% Ag@AQBI/BiFe 095 TR, H: AR I 3
W R A B R, (HENE A ITE
TEIE A e, TR R e m, B
DASGHEAL B AR A A N R IR IS R M i,
Ag@AgBI/Bi,Fe,Oq HIJGHHEAL B AR AR E PEREIL K o

100

Degradation rate/%

Blank BZQ
KI5 72T DG FREE MB (#7K SE5

Na;-EDTA IPA

N TIRANBTIT Ag@AGBI/Bi,Fe O 1E [ fif 7 H 5k
W (MB) Je i 4% 24 - A, 4 Al
H 7 AR (PA). D 4,2 —4H (Nap-EDTA)
Axd 2 (BZQ) 1E AL H H3E ( OH). %7 (h")
A E L (O MVEKH], #AT B H AR
5. WE S ATLLEH, 25—H5i & TR KAIM=H
WTHR, R R 91.61%, Rt 5 4
AT BZQ, FEfERMA FENES, Ny 73.59%,
T B O 0 S B 1A 1 ORI, O ™
AERER &S, AR EEEEDI: =S
1 Nar-EDTA [EfEZRIRIE TR, N 43.72%, LW
h7E RN Rt R T — @ FIE, (B R 3 2
PTG TEYI L SEDUAHSEIG I T IPA, FEfER[ER
19.01%, tH Ag@AgBI/Bi,Fe,Oq [ fif S N ik T HiAF
MEEY P 2 OH.

4 G5

AR K #WE B KT BioFesOgr XA
JEALTTR-EBOE R % 1 T Ag@AgBI/BiFe O,
TER WG T X MB B FEMERE IR Rt . 2
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Ag@AgBr X Ag@AgBr/BiFe,0q ) 11 &% 2006
Jftd, B 20% Ag@AgBI/BiFe,Oq £ 1] W% T 2.5 h
NXF MB PR ey, A 91.61%, HH—fiEfk
7 Ag@AgBr. BiyFesOg 7£ 1] WG X MB ) F%
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Ag@AQgBr I &1 BiyFe, 00 F 1M, M3 IR HFRK,
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T4, AR RIS I T A Rt sy & . it
HEBEARSLS, LR AT TR TR, AT
Ag@AgBI/BiFe O FETERE R UT. FTLAR 41,
Ag@AgBI/BiFe,09 /& MRA K EHT S I E A G
A, BRI R DGR RS, e
B HR IS R S U R R B 77, R R 8 22 iR A
eV J SR tH S B 7
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