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Bi,; FeO,, -g-C, N, R T &1L 7 B &l &
FET WX ERE "

ERA B RAER T F'ToE 4

(1. Mt T RFEHE S A TR, s, 210094,
2. FERUHE TR AHAL S SUIREM R B I S 9000, MAT, 210094)

B OE ORHIKMGEHIE TR (BiysFeO,, ) 45 H 5 20 A7 BAH ZULRR (2-C;N, ) A 133 BiysFeO,-g-Cy N,
REMEEAEILH], FH X275 (XRD) 7 5 3085 (SEM) (BET FLARIBMHT | UV-Vis SRR H: ML
VAR AT T 20T 5T Biss FeO,-g-Cy N, B2 M AL F1 S 05 1 T WL i AL WAL . 25 82
W1, Biys FeO 40 -g-C N S A3 A 08 S0 FY 35 56 1) 7T DL S A o AR AR A8 125 T Biiys FeO,. LA, Biyg FeO,0-g-Co N,
SR TRE e, T R 45 53

SRR Biy FeO,-g-CoN, A REALH, T WIERef, BESMES , 2T AL,

AT UL GAHEA R AR LB BEAEAR T 0TS G S5 i, 76 PR V5 Yty B vh 4458 Bk i B 2 A
. BHTHHE R 2 HIEMRE 1) TiO, 1 ZnO 5 585547 1 M B} AUAE M6 R AL AL R B,
Db, K TiO, HEATRACE > sl 3 AR o i 8 e Lk ) 6 45 LA T Dl R A i g 0 Rk 3 A SR A Ak
AT TE IR A

YE R AT DL SEAAR T — B BRFRBL AT R AR KB TR 5T & 2 56 BRI 2 B4 5 B
AT BB R R0 A Biy FeO, 1 0 SIS A BB 4R, S A5 Ak 0 K R Sk EL A O e ) i
P P RIAN | BAH Biy FeO, AL AYZEHT 58 BE N 1.8 eV, 76 1] DL YGRS X B LA ELA — 5 1Y R A
BOR BB BTN A SRR A SCR IR T Biys FeO o MRME PR IR BRATIR A N . Ry 138
SRR B R DAL IS E R B e R B Al E il 2 & GO A O I E . kR e 5
Gd'"™! BRAPCKAE S A BRIR I TIB AR, SR R ER B 5 AR R T BR 0 AR A R AR A AL AR A 4 BR
T A T B AL TG . AS TR AL R BF ST A A Bi,ys FeO,, -1 880 52 A e AL 57 A4 i 48 85 R T
FH R0 A TR R e, &5 SR SR ZE T IO BR SR Bi,, FeO, -1 8800 B A AL B A R 6 AL 15
PE, AL T Biys FeOyy. 6T BB B TT B, A BEFEHF Biy FeO,, 5 238 41 85 A A ALk ( graphitic carbon
nitrides, g-C;N,) & &, LU A BA 3 m OG0y AT WG L.

K SRR (g-CoN, ) SRR B G W h B ek A, HOB2 i B 2.7 eV, B 2 B
T BT AL Ge 21T R g-CoN, B Bi, WO, il 15 Bi, WO, -g-C, N, & A HEAL 5], I T HI 3
R S T B RRCR.

AR SR IR A AR B2 i) T 3 1 48 1 1 B Biy FeO,y-g-C, N, & A OB HEAL ], DLIE HH 3L 1 ( Methylene
Blue, 85 A MB) K HFRTG 42, 28T BiysFeO,,-g-C, N, iU AT WOGHEALPERE
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S B S A Bt W ) 2 4 AT A2 A BR A .
1.2 AL 5 S R AE
1.2.1 MBI 5

(1) Biy FeO,, #1145

KK 326l % BiysFeO,,. K 5 mmol Bi(NO, ), Fl1'5 mmol Fe(NO, ), ¥ T Hi il FRIE W, AW £ 5
T4 6 mol - L™y KOH ¥ RIETIMIA , A R A (pH = 10) , B0 K ¥ 5 Fpv 5 5 T A5 T 0 40
MEEERMZF, IIA 40 mL B KOH ¥ (2 mol -L™") A1 0. 1 mol i BRAP, 38 ZUHE£E 10 min J5 T
160 C A TR 6 hy s 1R IS =My 85043 85, 43 3 5 B /K R oK S BE IR 2 kv, TR A 15
#| Bi,sFeO,,.

(2) g-CN, Byl 45

SR FH R TR A B 1 T il 4% @-Co N AR . BRI — 2 St O SLUIE T3 b 22 S 3R v 500 CF
JEBE 2 h, FHEHEFN 10 Comin ™' FTHEZE 520 °C 55582 h, R HIBFEE RIS g-C, N, BK.

(3) BiysFeO,-g-C;N, (¥l £

B FREI 1) BiysFeO,, 5 g-CoN, F5— 2 H il (30 wi% .50 wt% 70 wi% 90 wi% g-C N, ) WFEEHIA]
F£300 C MBS 1 h BIFS. i 2 A FEN BiysFeO,-(x) g-CoN, ,x 4 BiysFeOy-g-C, N, 1 g-CoN, 1)
Jo R A
1.2.2  HEAEFIRFRIE

X HHRATET S HT (XRD) SR G 508438 2 7) XD-3 59 X SR A S8 5 Cu $E Ko 5146, Ha,
JE 30 kV, LI 20 mA , HHETE R 10°—70°; SEM 40 i i H AR k24120 7 JEOL JSM-6380LV %l
HHLEE  BRAER R 30 kV; BET HeZR 1 BN f FH 25 B Micromeritics /A 7 1Y ASAP2020 %! BET H 3 fii
B SE A5 UV-Vis 18 55638 78 b 5 B A2 &l UVI201 B9 56 3% A8 b I, 47948 9% K ¥ B 200—
800 nm ; P Ak ) A4 1 P R AAE SR R P 0320 ( VSML L) | i (o A 4R SR S G5 T89S Lake Shore
7410 VSM, e KGRV SR A 2.4 T.
1.3 SuffbrERem e

FSEHEALPEREIIRAE XPA-7 AL Sk 2 B A P EAT, ol WO IETE N 500 W KT, 25 C LB 44
T, H200 mL ¥ JE R 0.06 mmol - L ™" 1) MB VAV TG AL SR 25 o, A — & st i p Ak 5], JamE 24 T
PEFE AL B BT ST FCTR 458 5 min S5 T UATHI B BR — & I ] BURE 1 YK, oMl o) B4
AR5 FE AT LA 66 E T (VIS-7220) I %2 i h MB R B2

2 SRS IHE

2.1 PR RIE T

1 24 Bi,sFeO,, \g-CyN, & Bi,sFeO,4-g-C;N, 1) XRD Tl ST AR R ERELTE 260 A 24.8°
27.7°.30.5°.33.0°.52.4° 55.7°F1 61. 8° H BUERAEAT B 16, 33X 5 3K 564 37 J7 fi Al Biy FeO,, (JCPDS 46-
0416) "™ FURFIEAT S0 — B0 76 ¢-C,N, 19 XRD 5l th 260 7 F 27. 4° 1 13. 1° kb7 WA FRAEAT S0 |
th 27, 49k (U4 Ay g-Cy N, R ] AL I (002 ) TAT A9 4 iF W , HLTR BE e A, T2 13, 1° 0 W66 % . 1) U1
g-CiN, (100) HIRIRFAERE"™ 6T BijyFe0,0-g-CoN, & A BPRHIT  BRAREE R BLIL Biy FeO, 21, HLEEZS
g-Co N, BN, Biys FeO ,-g-C N, S & bHBHA B AR (LR T, phy 7T WL, -Cy N, BRI 3 o e 25 gk i e
R REE A, HIZSZ B APRTE 13, 1° BA S RS S , BEH Biy FeO,y-g-CoN, ZEFEHRAE T BiyFeO,,
Al g-C N, L.

K2 2 g-CyN, \Biy FeO,, M BiysFeO,,-g-CyN, ALY SEM K. & 2 FTLAE i, ¢-C,N, £ I TC
HUU I TORCAR , 17 Bi g FeO,, 11 M 43 b ok 2 B E KA 3207 78, Bt S 6tk B - N, A B3
I, 2 AR R R LD T4 2 3 AT RS T g-Cy N, BO A Biyg FeO,, BO4MBOME 5 25 T 454k, 3043 X
B B FeO,, IURE P13 75—, 4 AR RN 48 .
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]/L‘J Bi,sFe0,)-(90)g-C5N,

N Aerenache A

3 I BiysFeO,0-(70)g-C5N,
L POy A A

Bi,sFeOy0-(50)g-C3N,
- W

B AE /a.u
-
-

.

l BijsFeO,0-(30)g-C5Ny

A M Il.h_ A

BiysFeOyq
T " W . NS & '
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20(°)

B 1 gC,N, BiyFeO, & Bi,Fe0, -g-C,N, & &5 #ALFIH XRD &
Fig.1 XRD patterns of g-C;N,, Bi,;FeO,, and Bi,;FeO,,-g-C; N, composite photocatalysts

30kV X1000 10um 1340 SEI 30kV X1000 10pm 1340 SEI 30kV X1000 10pm 1340 SEI
g-G3Ny BiysFeOy BipsFeO40-(30)g-C5Ny

30kV X1000 10 um 13 40 SEI
BiysFe0,0-(90)g-C3Ny

30kV X1000 10 pm 13 40 SEI 30kV X1000 10 um 13 40 SEI
BiysFeO40-(50)g-C3Ny BipsFeOy0-(70)g-C3Ny

B2 g-C,N, BiyFeO, [ BiyFe0,,-g-C;N, S EALFIR SEM [
Fig.2 SEM images of g-C;N,, Bi,FeO,, and Bi,;FeO,,-g-C; N, composite photocatalysts

F 1 I T LRI Y EL R AL N 1 i LU Y, o-C, N, I LR AN AU 4.4 m™g 7' 5
SCHRARAE Y 8.0 m™g 4L BiysFeO,, [ LR E AN 67.6 m™g ™" 454 SEM K] L&, Biys FeO, hL
TR, AR RN, R EAE R H R T AL LR TLAAS TR & A EL Y Biys FeO,y-g-Co N, B4,
BiE o-C,N, &t I3, b 2R 1 L 0.

R 1 g-CN, BiysFeO, ) Bi,sFeO,,-g-CiN, & 5 HEALTY LR IR
Table 1 BET surface area of g-C;N,, BiyFeO,, and BiyFeO,,-g-C;N, composite photocatalysts

HEALH BET/ (m*g ") fEAE BET/(m2g"!)
g-C3N, 4.4 Biys FeOyy-(50) g-C5 N, 31.4
BijsFeO, 67.6 Biys Fe0,-(70) g-C4N, 5.9
Biys FeOyy-(30) g-C5 N, 41.0 Biys FeOyy-(90) g-C5 N, <5.0

UV-Vis YEibnl A2 ARBEHT 4540 , 32 2 B T UV-Vis BBOETE S 2 1) Biy FeO,, .g-C5N,
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FlIBi,s FeO,0-g-Cy N, A5 AT OB A, FIFBRRE E,. g-CN, T BRAE R 2. 72 eV, Biys FeO ) 1
WG (N 688 nm , T A EIHFBAAE R 1. 80 eV. A[F g-C,N, T A& A HALF BiysFeO,,-(30) g-C,N, |
Bi, FeO,,-(50) g-C,N, \Bi,sFeO,,-(70) g-C;N, Fl Bi,sFeO,,-(90) g-C, N, Xt i ()47 BRAE /351 4 1. 78 (1. 76 .
1.74 f11.75 eV. LA UL, Bl# ¢-C,N, B 30% ¥ K % 70% , Biys FeO,,-g-C, N, B G ARG HT B AE I
N T g-Cy N, & i iE— 2238 KN 90% i, Biy, FeO,,-g-C, N, &4 41 RE B HF B AE AT BIF 3 I, X =2 1 o0
g-C, N, Frim i A, g-Cy N, RBEX 5150 T Biys FeO, 10T, MM 3 50 F 45 R 52 27

R2 g-CN, BiyFeO,, } BiyFeO,,-g-CyN, &G AT HOEI I (H A, FIFFBRAE E,
Table 2 A and E, of g-C;N,, BiyFeO,, and Bi, FeO,,-g-C;N,

gl A,/nm E/eV AL A,/nm E/eV
g-C3N, 456 2.72 Biys FeOyy-(50) g-C3 N, 703 1.76
Biys FeOy 688 1.80 Biys FeOyy-(70) g-C3 N, 712 1.74
Biys FeO,-(30) g-C; N, 696 1.78 Bi,s FeO,y-(90) g-C; N, 708 1.75

13 4 Bi,s FeO,, M BiysFeO,,-g-C, N, B A AL RGN 128, I3 0 LLA ), Biys FeO,, 1 FIREfL
SRIER 4.67 emu-g ' HIRERT R 24878 —E B ¢-C,N, )T , Biy FeO,o-g-C, N, & A AR #E AL 5% B A
B /b, A g-Cy N, 7 2 () Biy FeO,,-(30) g-Cy N, | Biys FeO,-( 50 ) g-C4 N, . Bi,s FeO,,-(70) g-C, N, FlI
Bi,s FeO,,-(90) g-C,N, BIMFIRE AL 38 B 4351 9 2. 16 . 1.70 1. 13 F10.36 emu-g~'. 4 g-C,N, & KT
70% B, A MR REME T R I, BN REAS 8 L ARG 7 PE 4T B 43 5 5 T 24 ¢-CoN, & /T 50%
B, Biys FeO,y-g-Co N, Z A M B RETEFL Biys FeO,, A — 8 B BE 08055 , (H LA R TR M A1 Bt #E M g %
AT, BiysFeO,-(50) g-Cy N, 7E 2 min 2Z P REIE S FVR 43 B 0 B 1Y, 70 B8R WLIE 3 H 46 5.

BiysFeOyq
4
T:D 2 - BiysFeO,0-(30)g-C3Ny
5 BijsFeO,0-(50)g-C3Ny
5 BiysFe0,-(70)g-C5N,
& 0 === BijsFeO,0-(90)g-C3Ny
B
§ 1
1
2 1
1
1
1
4 1
1
1
1
6 | | 1 | | J
—-25000 —-15000 —-5000 5000 15000 25000

W398 i /Oe

3 Bi, FeO, & BiyFeO,,-g-C; N, FIREH [H1LL (4 [&y BiysFeO,,-(50) g-C; N, MU REIE 525 5]
Fig.3 VSM images of BiyFeO,, and Bi,;FeO,,-g-C;N, composite photocatalysts

The insert is the magnetic separation pictures of Bi,;FeO,,-(50) g-C;N,

2.2 JGHEIRIEE

Kl 4 24 Bi,sFeO,, 1 BiysFeO,-(50) g-C,N, % MB B ] WAL FERRCR. N4 (a) WL, f
ABS R 180 min J& , Biys FeO,, Fl Biys FeO,,-(50) g-Cy N, 7351144 0. 06 mmol - L™ 1) MB [&f# T 39. 5% F0I
69. 3% . HILFT UL, Bi,s FeO,-(50) g-CsN, 2 A M BHECHEAL R B AL T Biys FeO,,. i BA IE AT Y
MB A WA T WOEHE ST 180 min J& , JLT- 1A [ fi.

X MB B AR AT 3 14U G RO B AT & — gl g 2 A

dc,
- = kC

=k (1

r =
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InC,/C, = ki (2)
Hordr r R ROBEE R C R SR E] ¢ BRI MB AR |, € i W RR P46 i T 4R G A4 R S B G MB
BIAERRE | ke Ay S0 480 48
— R IR E ER N 4 (b) s, WEIR AT AR S, In(C,/C,) Fl ¢ B3 T HUFRILIE R R
(R*=0.99). 1 £ i R 30 H — 905 i 3 R0 50 k. 270 B8 1 Biys FeO,-(50) g-Cy N, 1 k&
0.0052 min ", 1fif BiysFeO,, [ & 247 0.0029 min ', R E G K} BiysFeO,,-(50) g-Cy N, HICAE AL TE P55
BiyFeO, i T B ARREEE HE .

1.0 1.0 —
(@) (b)
0.8 [~ 08
L L BiysFe0,4-(50)g-C3Ny
- 06 = 06 k=0.0052 min™!
04 E 04} BiasFeOn
o AImpEALH
02 A Bl:steOw 02 L -
B BijsFeO40-(50)g-C3Ny k=0.0029 min
0 I I | 1 I I 0 ! ! ! ! !
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Y HE A R] /min Y BB A R] /min

B4 Bi,FeO,,Fl Bi,sFeO,,-(50) g-C, N, YL £k MB BY%CR
(a) Dimf#ige, (b) &L
Fig.4 Photocatalytic MB degradation over the Bi,;FeO,, and Bi,sFeO,,-(50)g-C,N,

N T HEEFHLE ] BiysFeO,,-(50) g-Co N OGHELFERE MB AL, XA R0 4G L 1) MB 35 T T
AL S . FECAHEA RN H B T 28 AR5 Gl W) 1) I A 3803 O A A S PR 0 s I i i 3 Al 2
Je R BB SEL, H/NRE T ARSI/ X5 TR 2 BOGMEAL SON T 7, FEAw) o6 [ i 8 48 2 2L
BT A 751) 39 T T P 96 #4035 G W v i , IFHGA Langmuir-Hinshewood PR, K] 5 (a) R [ i R
Wi MB W16 EE A2 AL 2R, 21 MB AU AR HE H1 0. 03 mmol - L™ " 4§31 0. 19 mmol - L™' i, A A4
TRV % 1B 0. 047 mmol - L™ "¢ l-h ' #2551 0. 059 mmol - L~ g - h ™" ZEAERAK BETE I, 0] 4h [ At i
RBEAE ) AT EE A E ITIE O, vk BE I, ) i AR A AR 8 | e AN B B AR A T . X — B
1] A Langmuir-Hinshewood PR A , Langmuir-Hinshewood BRGNS

dC, bC,
= - — = 3
o de 1 +5C, (3)
1 11 1
— = — — 4 — 4
kb Cy Tk (4)
Horr g BWIIRHREE S Co IR 46 A R 38 ke SRy S TR 3R 480, b A MIB 78 A A 7] 36 T VAR 1A
0.060 - 25
~ @ (b)
i 23+
2 0550
%1 21 F
£ 0.050 £
% 19 -
=
= 0045
& 17
&
R
0.040 | | 1 1 | 15 1 1 | |
0 004 008 012 016 020 0 10 20 30 40
MB 3 /(mmol-L™") 1/C,

Bl5 (a) MBHILGEWREEXGHEAMATEHERIZN, (b) 1/r 5 1/C R KRk

Fig.5 (a) Initial MB degradation rates as a function of initial MB concentration and (b) linear plot of 1/r, versus 1/C,
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A 1k XA U TR GBI 1/ v, SR LR E (L 1/ C R RAE R AT LRI, 1/, 5 1/C 2 IR 2B T
RAFHLRIE SRR (R =0.99) , WK 5(b). X F W BiyFe0,,-(50) g-C, N, YeHEL M MB A T2 &
Langmuir-Hinshewood #4 , I MB 7 4 Ak 77 2R 1 0 W B i Ak S i 5 il A0 B DAk S iy iR 5
W BRI I A MB R SR L.

K6 (a) XFLL T AN g-CN, &1 Biys FeO,,-g-C, N, % MB [IGAEAL AR A5 i 52 . IR 6 7] LA
F L BEE g-CoN, B 1 30% 58K F] 70% |, Biy FeO,-g-Co N, S A M RIXT MB B Ak A i 355 5 A Dip 184
KT g-Cy N, & f ik — 25 15 K 90% W), Biys FeO,,-(90) g-C, N, X MB 4 5 A 1k 9 i 550 3 sk /)8
B 6 (b) A g-CyN, & HEADGHEILFE MR A FE I, Y o-CyN, & it i 30% 38 K 2 90% W, St 1k [ i i
FARWHE K B m G PR X EEEH THE ¢-C,N, S RAHE N, ¢-C, N, F R B FAYRE 42,
T T S R A AR T OUMEATE PR P & H Y o-C, N, & it & i, B2 A AL R Y L
FEMFE S PRAR (R 1), 1 U B Ak 70 25 1 T e /L OGS T i RIS, PR, &= Ak
TR A A 355 3 2 PR G F 7™ SR T Yy A T390 2 T R o e [ e 1.

0.08 —

~ (b)

08 T

S 006}
0.6 2
.o g

3 E 0.04 -
~ 04| A BiyFeOy =
A BiysFeOy-(30)g-C3Ny g

@ BiysFeOy-(50)g-C3Ny g 0.02 —
0.2 - m BiysFeO,-(70)g-C5Ny &
O BiysFeOy-(90)g-C3Ny &
=

0 ! ! ! ! ! ! 0 l L l L |
0 30 60 90 120 150 180 0 20 40 60 80 100
J6 g E] /min g-C3Ny A it /wt.%

Bl 6 g-CyN, B X BiysFeO,-g-Co N JGHEILIEF MB 80K (a) RV A R A 4 (b) BISE R
Fig.6 Influence of g-C,N,content on MB degradation efficiency (a) and initial MB degradation rates (b)

(1) P A AR (g-C, N, ) FIERBREL ( Biy FeO,, ) H ATl #1551 Biy FeO,,-(50) g-C, N, #4 K},
JHT MB AT LA A A TT B0 R SR

(2) BiysFeO,y-(50) g-C, N, 2 A GG BAT RAFROREVE R , AT 3 S g 373 16 1 o 25

(3) BiyFe0,-(50) g-C,N, A WAL FEME MB (3 2455 Langmuir-Hinshewood BEAY SR WI 1L
JS ] 3655 5 B A ARV R THT B MIB 94 B 2 1 L.
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Preparation of magnetic Bi,.FeO,-g-C,N, catalyst
and its high visible-light photocatalytic performance

SUN Aiwu'? CHEN Huan' SONG Chunyan' JIANG Fang'* WANG Xin®

(1. School of Environmental and Biological Engineering, Nanjing University of Science and Technology, Nanjing, 210094, China;
2. Key Laboratory of Soft Chemistry and Functional Materials, Nanjing University of Science and Technology,

Ministry of Education, Nanjing, 210094, China)

ABSTRACT

Magnetic Bi,sFeO,,-g-C; N, visible-light photocatalysts were prepared via the mixture and calcination of
graphitic carbon nitrides (g-C;N,) and BiyFeO,, synthesized by the hydrothermal methods. Bi,sFeO,,-g-C;N,
catalysts were characterized by X-ray diffraction (XRD), scanning electron microscopy ( SEM), Brunauer-
Emmett-Teller (BET) surface area analysis, UV-vis absorbance and magnetic hysteresis loop measurements.
The results showed that Bi,;FeO, -g-C;N, composite photocatalyst exhibited prominently enhanced
photocatalytic activity for the degradation of Methylene Blue (MB) under visible-light irradiation than that of
Bi,s FeO,,. Additionally, the Bi,s FeO,-g-C; N, composite was superparamagnetic, and could be readily
recovered in an external magnetic field.

Keywords: Bi,;FeO,,-g-C;N, photocatalyst, visible-light photocatalysis, magnetic separation, Methylene
Blue.



