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Abstract

In this paper, the heterogeneous LaFeO3;/g-C3Ns nanocomposites were synthesized by
high-temperature calcination. The photocatalytic degradation of methylene blue under visible
light was studied. The results show that the heterogeneous LaFe0s/g-CsN4s nanocomposites pos-
sessed the features of a Z-scheme photocatalysis system. The 5%-LaFe03/g-C3N4 exhibited the
highest photodegradation and water splitting rate. More than 95% of methylene blue (MB) was
solution which was irradiated using a 3 W light-emitting diode. Conclusions: Compared with pure
LaFeO; and g-C3N4, the heterostructure of LaFeQ3/g-C3N4 has been greatly improved.
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1. 518

AR, SR B A P(9-CaNg B R I e —FhaT 5 R A AR, BARORIR IR, &g
EVERAL R E T, A A @M 5 2.7 eV [1] [2] [3] [4], AT oA RIREH 4 5, g-CaNy B A
FEARRAE T WG BT Bt RGN, 28T, BT HX T Woergm MyE IR A, eERTF -2
FOMRIRE &, BT HCERRE] T EREE— 2R, 1 g-CaNg KGR RCRER. B, BFRNREET
XF g-CaNg MR R et 7732 b, L EIEER (5] TEAIEHI[6]1 5544 (7], $emEobfimtt. STiiEn,
FE 5 9-CoNy-1- TR S R S5 44 & — P 2 753, AlRREGAE - e B, i moe b rERg .

LaFeOs FEMEALT . A& BEAE . FREE IR AN 1) & B A = rh AR B2 S, LaFeOg X & &I K A
MUt o FR LR A S5 (Y5 P [8] [9]. Rl LaFeOs FIRERT N 2 ev, REMRUSCHT Wk, EA B m it #viase Ml
R TS PE[10]

2. SKh
2.1 HER

Fe(NOs)s, La(NOj);, =FF M, XK _HER, MB, =ZFEH(TEOA), EDTA-2NA %15y #r4k,
BT LR R T AR AR AR . S8 BT AR B & TS T KL 1.

Table 1. Equipments
LR E

{8 e e

ARSI 72270 T R IR A T
- 80-1 7 PN
3WLED 41 Nov-15 AL R R 24 7
TR FAL004N R BRI A
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JeffE . B - HATIEE
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2.2. LaFeO4/g-CsN, Bl &

= RENEAE 500°C B # b i T 48 5 R 4 /TS 2] g-CaNyo FREL 2 52 g-C3N,»  0.1700 mefid RN
0.1800 To Al BRH VA MAAE 50 ZTF LB TR EE 1 /NeE, RS, Bk, PR B sk K. ¥
KETHIR, 76 450°C S IBprrh, 2 /N EAEIE =i, 155 5%LaFeOs/g-CoNy IR K. [FEE, B
A5 Fe(NOg)s M1 La(NOg)s IS T 5%, 10%, 20%, 40%, 60%[t] LaFeOs/g-CsN, 5 Fhalk & 44k,
Iy WIkRIC N LF1~LF5, W% 2.

Table 2. C3N, # LaFeO; BIECEE
%% 2. The ratio of C3N, and LaFeO,

FE 5 LaFeO; [ 74 & CiN, Fe(NO3)s La(NO3)s FEE &
CN-1 0.00 29 - - 209
LF-1 0.05 2g 017¢g 0.18¢ 2.1g
LF-2 0.10 2g 0.34¢g 0.36¢g 229
LF-3 0.20 2g 0.68¢g 0.72¢g 249
LF-4 0.40 29 1.36¢ 144 ¢ 28¢
LF-5 0.60 29 2049 2159 3.2¢g
2.3. FAE

LI I HL B (TEM) A FE B2(SEM), EDS figit, 2500 Cu Ka 485 X HHRATHHMN (A = 1.5406°A),
ZLAMEIE(IR), HAMDGIE X & U LaFeOq/g-CaNy HIPKM ARBEAT RE VE AT 25 RO #EAT 3RALL .

2.4. LaFeO;-g/C3N, S 4L bR I AN TE M MR

3 HIIME g-C3N4s LaFeOs. LaFeOg/g-CaN, %F 5Smg/L f3V B 3L 5 (MB) YAk i ) 3% 14 . B 0.1 g ot
HEALFIE T 100 mL MB VS, TS S 5640 T #E A 45+E 30 43 ik B0 b —A@ Wi P45 . SRS 4E 3 W LED
FES T I G e A P B — e B TRV 5 miL s SREEAT 9 /00 43 B Y AR, FH B B 22 AT L 43 6
THE 664 nm &bl 2 MB FIWR G5

3. GR5ITR

1 /& g-CsNs LaFeOs il LaFeOs/g-C3Ny ] XRD. g-C3N4 7E 13.2° 1 27.5°F P g-CaN, FIWR AT I ,
43l 7& g-C3No(100)F1(002) TS THI, LaFeOs HIATHTIER B LaFeOq Ay 4l B2 (1R J7 diAH . LaFeO4/g-CsN,
SRR Z AW XRD 08 —FE, 5% LaFeOs/g-C3N, i) XRD i 5 g-CsN, [ XRD K ARLL, 2
fif, LaFeOs/g-C3N, 4K E &4k 54l g-CaN, A1 LaFeOs 45 —3. FEEYIKE SH B LaFeO; & &1
I, g-CaNg IRRT ST IEIZHT IR/ . XRD 25 AIE IR T LaFeOs/g-CaNy A4k}

HRAE ] 2 LaFeOq/g-C3N, 4K A4 KK EDS il DA, ZWBAFE(E C. N, O, Fe. Lai#, H
C.N.O JLE & &K &, Fe.La JU & & EAHN AR, KIHAZ 0K B DL CaNy A FEARY, 524 T LaFeOs.
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Figure 1. XRD of g-C3N4. LaFeO; and LaFeO3/g-C3N,
1. g-C3N4y LaFeO; F01 LaFeO4/g-C3N, BY XRD
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Figure 2. EDS of LaFeO3/g-C3N,
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2. LaFe0a/g-C3N, ZHK ¥4 1189 EDS BEIE

6 7 8 9

3, ¥4 Jy 5% LaFeOs/g-CsN, 49K &4 1) SEM I TEM. 5] 3 i a] A H g-CaNy 9T ZASH1 ]
MAERELERT, CoNg LUEIRIEAAFIE. MIE 4 B, TE CoNy KiHl FIHERT B LaFeO;, HER/NT
100 nm. LaFeOz Ay 30 4K K73 HUBURL, 55 g-CaNy T2 B EA ] — [ F T Heful ) S T 400 o 3K b S 454
T B A R0 1S PR AL AR P S S AR SR FAT AR, e B e A PR RE

lum  IAC_SJTU
SEM WD 10.0mm

%20,000 15.0kV LED

Figure 3. SEM of LaFeO3;-C5N,
[# 3. LaFeO5-C3N, 2K 441 H0 SEM
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Figure 4. TEM of LaFeO;-C3N,
4. LaFeO3-C3N, KA RI89 TEM

5(a)’A) g-CsN,4 LaFeOs Fl LaFeOs/g-CsN, f#) FTIR Jtiti 8. 3200 cm ™ A1 1640 cm 'y g-C3N, Al
LaFeO3/g-CsN, H1 1) N-H {H4a R sh A2 ks, Fli%E LaFeO3 & & 13N LaFeO4/g-CaNy 4K A AR
W AT VA 588 P SR T U/, e 287 2% o 5] 5(b) 2o T 7 650 cm * #1] 1800 cm * 2 [ ) FTIR Ytilh. 1575, 1413,
1326 1 1249 cm ' 4 g-CaNy Z23F Sk i C-N FSFAE R Wil . B g-CaN, A BB,  RRAEIR s IR i 5
FEIRES . SR, 40% LaFeOs/g-CsN, A1 60% LaFeQ4/g-C3N, [KIAFEW ik 5 LaFeOs HilFl . 454 XRD ik,
45 R W] 5%-LaFe03/g-CsN,. 10%-LaFeOs/g-CsNy A1 20%-LaFeOs/g-CsN, FE i & 45 LaFeOs Al g-CN, i Fil
B4

——CN
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Figure 5. FTIR of LaFeOs/g-C3N,. () FTIR spectra ofg-CsN,4, LaFeO; and LaFeO3/g-C3N and (b) The corresponding mag-
nification from 650 cm™* to 1800 cm*

5. LaFeO3/g-CsN, 4KA4 K1Y FTIR. (a) g-CsN, LaFeO; F LaFeO4/g-CsN, B9 FTIR J¢iE[E ;5 (b) 650 cm ™ &) 1800 cm*
Z (B89 FTIR i

Transmittance (%)
Transmittance (%)

6(a)y g-C3N4~ LaFeO; il LaFeO4/g-CaN, [ 40- 1T ILi8 I S il . 530k 45 R —3, 41 g-CsN,
£ 455 nm AL BRGNS, XFRIT 2.73 eV B IR AE R (EQ) (4] 6(b)). LaFeO; 7E 200~800 nm i [l P 2 I
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Figure 6. (a) UV-vis DRS spectra and (b) Band gap energies of pure g-C3N,4, LaFeOgzand LaFeOa/g-C3N,4 heterojunctions
[ 6. (@) g-C3N4v LaFeO; Fll LaFeOa/g-CoN, BIESM-AT B R EBTEIE; (b) 9-CsNyy LaFeO,; F1 LaFeOs/g-C3N, BV T35 &

FIHFETL = R 15 T g-C3Ny. LaFeOs FiT LaFeO4/ g-CsN, IR AE . 4 6(b) 7 HE T (AHV)? 5 hv ) TaUC
K. g-CsNy Fl LaFeOs [H717 B AE B2 i 2.73 A1 1.92 eV. LaFeO; ] Eg W&/ T SCER P RIEIE 2 eV). A
A [¥] LaFeO; & & (M 5%%1 60%)[f) LaFeOs/ g-CsN, 1) Eg B4 514 2.69. 2.55, 2.45. 1.92 f11.92 eV, iX
Lesk R, B LaFeOs % 2 M\ 5%3 N £ 20%Eg kN - 28T, 40% LaFeO4/g-CsN, Fil 60%-LaFeOs/g-CsN,
L4l LaFeO; HAT A Eg fH. 455K, 7F 40%-LaFeOs/g-CsN, Fl1 60%-LaFe0s/g-CsN, £ i, LaFeO;
HT g-CaN, A FE A 3L i 458, XRD Al FTIR 45 RHIESE TiX— . FHAH THRATREMER, &
SEGH, 60%E% 40%(1) g-CaN, F N ERERFI RS BRHI7E 450°C N In#A 2 /Nl 2B, XM ES S
B g-CaNy R, T FEAK T FF dlir g-CoNy I SEBR 2 & . B LaFeOs & E AN Z g-CsN, 35 LaFeOs
B4, MMAREA R R o

LR FETHS T g-CN, F1 LaFeO; ) CB Al VB A& & -

Eys = X — E, +0.5E,

ECB =Ep - Eg

Hr Evgs Xo Eev Ecg U VB IUZHILL, “axfHifitt, H, H A FHeE(4.5eV)M CB ik,

FH 2 0= 0] WSO BRI E T Eg, HoHp g-CoNy 1) Eve A1 Ecg 73734 1.54 F1-1.28 eV, LaFeO; [t Eyg
F Ecg 205N 2.03 A1 0.11 eV, 5 3CHRIRIE ) g-C3N, ) Evg A1 Ecg I+1.57 F1-1.12 eV, LaFeOs [f] Eyg 1
Ece Y 2.115 A1 0.025 eV #Hix. Jy 1 M LaFeOs/ g-CsNy 5 B 45 RO HEAIEPE, 72 3 W LED #& M T X5 MB
HAT T A PE AR . 664 nm Ab IR IS U 7 R B W (MB) (W B . an ¥ 7(a) Bz, g-CsNg LaFeOs
1 60%-LaFeOs/g-CsN, 7E BWLED & 120 73084, A 3%~10%[) MB B F5f#. L MB il =,
FrEAE 5% 10%F1 20%[1) LaFeOs 1) CN, FF it B A iG £ R SR 4858 . S 120 min, 5%-LaFeOs/ g-CsN, 5+
JR 45 B B R e AT 1, AT 95%(1) MB P& .

K RN )RR SRR AT T 45558, 5%-LaFeOy/ g-C3Ny IR PR &1
REEA S A, L U N R B i L 4T g-CaN, AT LaFeOs (K] 8) 1% 49.7 5411 86.9 £i% o
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Figure 7. (a) Photocatalytic degradation of MB over g-C3N4\ LaFeOzand LaFeOs/g-C3N, under 3 W LED irradiation and (b)
Corresponding second-order kinetics plots
& 7. () 3W LED 38T g-C;Ns» LaFeO; #1 LaFeOy/g-CoN, RISLMEILIERE MB AI5EME; (b) g-CsNsw LaFeO; #
LaFeOs/g-CsN, IR mh 15 dhk
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Figure 8. The second-order reaction rate constants of photocatalytic degradation of MB on g-C3N,, LaFeO; and LaFeOs/g-C3N,
under 3 W LED irradiation
8.3W LED B8 g-C3N,. LaFeO, F LaFeO4/g-CsN, B 1L FERE MB B — R R RIiR R 5 5

JEiE XRD. FTIR 1 DRS &A% B, LaFeOz Al g-CsN, BEA BUMTE iR A R Gk, T &Mk
Hi LaFeOs Fil g-CaNy 2 [A] F-THI 5 AH FLA% Al ] DAk e By iRk, 32 OB Ik ERE . I LaFeO; M
9-C3Ny LLS5 E A R R A LU B AT T B MM URIE A, 285 LaFeO; fil g-C3N, 72 3W LED #8 HE T [ fi#
MB, 5 T Z &M EH LaFeO; Fl g-C3N, 2 [H] ¥ 1% 5w 7 i AH B AR A (B 7(a) i LF6 h £8)
5%-LaFe0s/g-C3N, 7R 45 FII AN K B A ARG IS M B T HAb & & . XA R EIR T R g g
KEEMERTE R 7R E AR A, /£ TEM BB (15 4) B IHK.

XA R LS R R, LaFeOs 5 g-CNy 5 B 45 9K G k) 2 8] B % e 5 1 A il B 22 1)
JaA— LA 7 B R A5 A

7E 59%-LaFeOs/ g-CsN, fiEAL 7, I B4 (AO). EDTA-2Na. SR EL(IPA). NO; . i (LA EE(CAT)
FIZEEE(BQ)XT MB #EAT HMEAL KA, AT, A5 A E(H,0,) h* e+ -OH. -0, . AO F1 EDTA-2Na
& NSRRI, IPA J&-OH HHEERITERT, NOs & e iR, CAT & H,0,iERRH I, BQ s&-0; HHHEE
Brifl. dnfsl 9(a)fn, TERIT I NO; Al CAT %A K IR A1, R e il H,0, A2 MB St fEAL B
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K 9(a) i, BQ B A PRSP 2, R0, FIREEH . 28, 7£ AO f1 EDTA-2Na 7£7E T, Jt
AL PR AR R R E R e . D AT SCHRIRE EDTA-2Na 78 7 P (1006 MMl R (1 1 n . A se b 45 SRR 0,
EDTA-2Na [ANASZE T h*, #&5 1 e/ X7 BidE, Ik T E21-0H Bk, K, StREE
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Figure 9. C/C, variation of the photocatalytic degradation of MB over the 5%-LaFeO3/g-C3N, in the presence of different
scavengers under 3 W LED irradiation, and (b) HTA fluorescence intensities over the 5%-LaFeO3/g-C3N, monitored at the
peak of 424 nm under 3 W LED

9. (a) 3W LED BB T 5%LaFe0s/g-C3N, B L EERR MB C/C, BERT B 2 2 AU ZE 4L ; (b) 3 W LED BB T 424 nm
4k 5% LaFeO4/g-CsN, B HTA TS 5BE

T ] EDTA-2Na £74FE F-OH H B3 R938n, i TA 5-OH &AL A 596 2- 3565 4% —
FER(HTA). HTA SZIGss RunlE o(b) s, 45K, (EFFMR TN EDTA-2Na J5, HTA (U582
FZEE. F o)k B R, 7 3W LED S FA=4E/-OH H e WL FP=E/-OH BHmEZ .
R IS [B] 7518 1) EDTA-2Na, %% EDTA-2Na i & % 5%-LaFeO4/g-CsN, [ AR MB _F oAb P
FIRZME, S5 10 Fis. 4i5REW, BE% EDTA—2Na FHEMBIN, oL B, ¥ 25
v EDTA-2Na il A £] 100 mL MB ¥, 485 3 W LED HE4F 15 73%f, 95%LL Ei) MB [#fi .

1.01 —=—25mg
——10mg
0.8 —— 5mg

_ 0.6
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S 04l
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Figure 10. The influence of different dosages of EDTA-2Na on the photodegradation of MB over the 5% LaFeOa/g-C3N, with 3
W LED irradiation irradiation or under indoor light irradiation

[ 10. AEIFIEH) EDTA-2Na Xf 5% LaFeO,/g-CsN, St k&R MB SEMHISZ0R
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TEIX LYK E SRR, 5%I1) LaFeOq/g-CsN, FEf#E MB IIBUR B fE. ] 6(a)LL# T g-CsNgw LaFeOs
Il LaFeOy/ g-CsNa MIMRUSH?, R IN LaFeOslg-C3Ny E g-CaNy LA 5 B (i MR Azt 760 5 - 1y i s £ o
5%--LaFe03/g-C3N, 7E 1] WL X HI W A3 FE 378 5 F- 10%-LaFeOs/g-CsN, T 20%-LaFeOs/g-CsN, IR I 5 5,
F W] 5%-LaFe0s/g-C3N, 7 A R E I HL T2 70 o ARHE 2840-7T IL-DRS Jtili. XRD A1 FTIR 7345 R,
FTLMENT, Z BOG A R T 27O IR 2, W B, H 7451 LaFeO4/g-CsN,
EEN 5%, MB BERF R .

4. #hig

K IR E B b 4% T W R S R S5 LaFeOg/g-CoNyo B B Z BROGMEALAA RIS 5. ST 714k
LaFeO; ERGIEUK i [B] - [ S5 B R 2 g-CoNg (1) VB, PRI s, Mk 1
9-CaNg FDGA BT I3 X 73 1 o LaFeOs M1 g-CaNy I B 13 VBl i) S it , T AT AH B4R FH AT Bk
HAEHB TS, JFiemeibtEse. 3 W LED Y6, 7£ 100 mL [ MB ¥&¥%, 7 25 mg EDTA-2Na
TE7E R, 5%-LaFeO4/g-CoN, el i, #Eid 95%(1 MB 7E 15 208 N BEfR. JeAEr)-OH B i3t MB
RRfE () - AL IRl . L T N R R N 49.7, b4l g-CoN, AT LaFeOs 7 86.9 1. %528 il 44 5=
JREEHE) LaFeOs/g-CoNy K A MRMRAL T —FhfaT(E 1 7592, 0T 0 5 0 B T R e e Ao e et 2k

E&WE

[ K % 5 PG 22 B K2R BTN ER TR H , 45 201952001965 44 2 ot M IMYE 2= B K22 BB
itk H, %%'5 20195201029,
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