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Abstract: In order to improve the photocatalytic properties of nano perovskite type oxide film, LaBO; (B=Ni, Mn,
Fe)/graphene thin films were prepared by using sol-gel and spin coating method on glass substrate. The thin layer
graphene materials were produced by the sol-gel method. The structure, grain size and morphology were characterized by
X-ray diffraction (XRD), Fourier transform infrared (FTIR) spectra, field emission scanning electron microscopy
(FESEM) and transmission electron microscopy (TEM). The Raman spectra of the samples were carried out by
micro-Raman spectrometer in the range of 100—3 000 cm ' with the laser power of 400 mW. The photo-catalytic activity
of thin films was studied when there were different graphene contents and B-sit elements. The results show that,
compared with pure perovskite films, LaBO; (B=Ni, Mn, Fe)/graphene thin films show better photo-catalysis. When the
concentration of graphene suspension is 0.1 g/L using Ni as the B-sit cation, it has the greatest photocatalytic activity.
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Fig. 1 XRD patterns of graphene oxide, graphene, LaMnO;
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thin film and LaMnO3/0.1G composite thin film
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Fig. 2 Raman spectra of graphite, graphene, LaMnO; thin

film and LaMnO3/0.1G composite thin film

FSERH™ LaMnO; FIREZRrh, A5 S iy 24015
£ 640 1620 F12 780 cm ™' fffiT. 1 620 cm ™' FHITIHY
SRR, 6 N2 MnOg J\THIA T mdlidR s 640
em " RS R SR DA AR K 2 880 em !
J& Mn—O B4R . B LaMn05/0.1G & A5
JR IR b7 2 B2 T DA Y, A SR (R I e sl Ve A i
fi5g4s UL, 1 LaMnO; 76 1 620 F12 780 cm ™ Ak ik
WA S I KA TR A e S B R R S 1 A
FAIE HR S Ve A 1A AN T, DR i 2 A A
FLR S SR M LA, A S (1 by 2 o TR o R At
i DG, SR R E R S I B B, ORI T S
—Are F 640 em " BHT, BT BRI TS SR
2%, DUk, BEMEEEEER Y 640 em ™ ALFRFAE PR
B,

3 Jis AT 8. LaMnO; 1 LaMnO5/0.1G &
G MRS . WK 3 T RTLUE Y, {F LaMnO;
ke, 593 em ™' AbAT R BRI, XA
Mn—O BF{H4EdREN. £ LaMnO5/0.1G & £
TR, AENANERSLE, BB ARATAE, (HIETE
A . 3446 cm ' AT 1388 em ! W43 )L OH fRIHI4 IR
SRV TR S, T A S C=0 RUsE [ i 4
PRSI U BIAE 1730 em ' BT, HAE LaMnO4/0.1G

BRI T L P B g W2 2 B 5 LaMnOs LA,
EE AL T, 1 120 cm ™ A EL T A7 SRR

1120

1388
500 1000 1500 2000 2500 3000 3500
Wavenumber/cm™'

3 4. LaMnO; fl LaMnOy/0.1G & & 8 1204106
i

Fig. 3
0.1-LaMnO3/0.1G composite thin film

FT-IR spectra of graphene, LaMnO; and

C—C ‘B A3IRsh g, SEHAE 1000~1 250 cm ™ 4k
) T U A

2.3 REEMSH

4 FT 7 AT B . LaMNO; F IR LaMn0,/0.1G
BEMEHEET) SEM 5 H LaMnO/0.1G # 1& 1)
HRTEM %. M 4ol CUEH, S8R et
(1) Hummer ¥2: 7l % H (0 47 S50 S 20k, R AT IRIR
ININEE Sy AN e e L U i AR SR B ) PN B
HEFEHR GBI . WK 4()rT EUE H, LaMnO,
Wk HE s S, ISR A 95) . HE 4(c)fl
() FTLAE Hh, ASERA KL s i BorAndysy, H
LaMnO;/0.1G &5 h ZfL450, KPP, BT
JEELHBGEIN IR RE, R R IRAEAT HLAS I A 23 fidk = L 1)
AT A BRI AL, B A M I 2
L. K 4(e) T LU HEHLE H,  BAT TR
LaMnO; ‘iR AE A7 800 b, IR B AP
PEo tHE 4D ST LUE H, LaMnOs 492K 50
7 P 5 T ) B 2 0.274 nm, X N 5 A ART™ 45 K4 11 (200)
n i, KB LaMnOs K BA RUFHIZ 5. HTA
S AU HIO P TE R, P AR 4D A M
GEAT BRI A o

KH XP-2TM B HI B2 AR R P 5 B2 1R 4 7
W o SEEIETE 0.39 mm KN EATR), B 17 A
Ko AR G IE4 EEIE 17 A R R
2.48 pum ZeAy (UL 4(0) G KD R EE AT — 2



156 A G EE R

2014 4E 1 H

B4 fishi. LaMnO; MM LaMnOy/0.1G ZEFEREIELH SEM &A1 LaMnO/0.1G 43 #K 1) HRTEM Hi )7
Fig. 4 SEM images of graphene (a), LaMnO; thin film (b) and LaMnOs/0.1G composite thin film ((c), (d)) and HRTEM of

LaMnO5/0.1G powder ((e), ()
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(a)

1 —Without thin film, without illumination
2— Without thin film, illumination48 h
3—Thin film immersion, illumination4 h
4—Composite film immersion,
illumination 4 h |
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Fig. S UV-Vis absorption spectra of acid red (a) and Tauc’s
plots of (4hv)*—(hv) of films (b)
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Fig. 7 UV-Vis absorbance spectra of acid red (a) and DRS
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