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Preparation and Visible Light Photocatalytic Property of g-C3N4/M oS,
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Abstract: The g-C;N,/MoS, nanosheets/graphene oxide (GO) ternary composite photocatalyst was successfully pre-
pared by a ball milling method. Its structure, morphology and optical property were characterized by X-ray diffraction
(XRD), transmission electron microscopy (TEM), UV-Vis absorption spectroscopy (DRS), and photoluminescence
spectroscopy (PL), respectively. The results indicated that the heterogeneous structure of MoS, nanosheets and g-C;N,
were formed on the surface of GO. The photocatalytic activity of the photocatalyst was evaluated by degradation of
organic Rhodamine B (RhB) under visible light irradiation. The ternary composite photocatalyst could degrade 96% of
RhB within 120 min, about 3, 2.1 and 2.8 times higher than that of the g-C;N,, g-C;N,/MoS, composite and
g-C;N4/GO composite. Based on the experimental results and the band structure, a possible charge transfer mechanism
of ternary composite photocatalyst was proposed.

K ey words: carbon nitride; molybdenum disulfide nanosheets; graphene oxide; photocatalysis

ks BH: 2017-05-26; WRIf&FSBHA: 2017-07-10

EETH: HEERRH#E4(51402024); BRIEH H ARl 354 (2015IM2070); I8 Il Tl oK 2 5t [ R [ 5% o p s i =6
R B (SKLSP201751)
National Natural Science Foundation of China (51402024); Natural Science Foundation of Shaanxi (2015JM2070);
State Key Laboratory of Solidification Processing of Northwestern Polytechnical University (SKLSP201751)

EZ BN @ F(1976-), 5, Ml#Z#E. E-mail: xinyan@chd.edu.cn



516 LA I < =

33 %

M A4 ex, GBI IR iy SR K R R fE L AN
ARBTG5 G ) 5 H R 08 o A K B REHEAT e fi 4k il
RN A5 G 2 — il LT B8 Y SR ML RN IR 75 Y 1)
HAERE . H A s i 2 Hig s i Tio, Al ZnO
e AR SARMORL, AR RN N R A it =
N, {HEANRA (5 R PHYG I 4%, 1% 7™ F R ) T sk
B S T R AT A JEL A T DR S 6D TR A £ 71
EL NI SR A A AT B 7T 3 . 2009 4E,
O R PTE RARIE — R0 SR G MK R R AR T
FHEA IR (2-C3Ny), HEEWFEE R 2.7 eV, fE0] W%
RS N R B B 5 o 1 S A RE 1 DG AL 2 A WL
Yirae S, LR N R Z ER. Hig g-C3Ny
AR LRI BUNADE A T K 5 B A SN,
FAEA R R KRB, Ik, B 78N R 2R A
KA g-CaNy DG HEALIEVE, 4070 58 44000,
S4BT Sk g A0 B g SRR,
X g-C3Ny 5 H A SR AT 2 A 7T DLSTE H P fE
FUF e AT, X5 NI SRS g-C3N, TR
SR SRR A, KRR EEE e A4 L1 2 O
SRR, LA g-CaNg YA i fE AL L B

IR, KA BIGLE MoS, 91K ULHAIE
2K T, K b 2 T AR e S N I A R A
KA R Ak S R B AL 72T, Ge 25U OhE i
fAT FRL AR BTV 45 - g-C3NW/MoS, AN, &
FER] L R AT S LI R B g-C3Ny /MoS, &
B AR R g-CsNy [ 11.3 f%. Li 27
R AL 75 VR I ) 4 Y g-C3NW/MoS, B AL
7, G5 RFRI: MoS, NN EE e T g-CsNy 7E 1]
UL 6 RhB ANAE H 368 W4 AR 4R AL 3 1k

B FRRIE T DL sp” 22 AL AR i B AR
) bR, HA e 1 L 2 T R AT S T
EBR, YN THEA. BEEE T e
S5, BRI, T SR AT A K R R, PR
Hil T H5HEMEE S, SR SEGOEN—FHA
BIGMEBEATAEY, v T aEMP A RKERRERM
PRI T RER, A RIFRIEKYE, 5 TK. Ll
V7 vh oy B Boka E B Y, T k3 S Hit
MERIE GRS . Yo P GO MEZFL g-C3Ny,
BEWRE T g-CiNg 1A Wb etk ge, HotfE ik
2 e I HR R T T 62 @-C3N, 11 6 5.

KH GO/MoS, 44K F iR & W1E WU E Bh i fk
FUE A 70 ALV 1, 9140 TiO, 2 F1 Fe 05
o WEUS T VA I E RO 9T R - Hu 250458 i
IR GI5EH1E g-C3sNy/MoS,/GO B &7, 1E
AL LR YA A B A P E 0 LE P4 @-C5Ny/MoS, Al
g-C3N/GO A BRI BE i v, (A AT SR A 1 s
D7 EEARAME R IR o 2 T A SR — e 5 5 O LG

FREE T Z D45 T g-C3Nu/MoS, 49K /GO =7t
A AT, X &3 2 g-C3Ny/MoS, 44K Fr/
GO = LHE AT AT RIE. LA
%' B(RhB) NG HLI5 448, £E 0] WOGRRG T
WL = E A AR DGR, BT MoS,
9K /GO B [EIAE AT g-CoNy fHE AR 12 1) 51

1 KW7E

1.1 E=EKF

TALE BB, N-FE LA 5% i (NMP)
To/K L BE RhB 8T [ 245 5 FAL 5 A TR A A,
BN at. KRZE T K. B4 240015
FEARTERARTEAA .
12 HmEEEHE

AT AR 5T MoS, 9K I 2% PRI 0.25 ¢
MoS,, M FIEEA & & A AL B Bk 1 I BRI,
AN 100 mL NMP, 75 & B 2R BE ML - BREE 24 h, 2R
JE KR A, A 8 h JE, B0 30 min B L
JEiEW, BEE RS R 2N 4 mg/mL [ MoS, 44K
R

g-C3Ny [ %5 FREX 15.0 g =GN 1R
W, 550 CHR e 4 h, fREIPUIR g-C3Ny, 24 )5 72 EG
BRI EE 30 min, 18 g-C3Ny M3 &K o

g-C3Nu/MoS, 91K Fr /GO & & i A7) 1 il 4% -
FREC 2 mg A AT ST, 20 AN 20 mL 2%
KA 10 mL Je7K O BE, #E5 2 h, §il18 GO
FEHL 2.0 mL il % 1) MoS, 4K i, FrEL 3.0 g
BACER R, — RN BRE GEH, IS & 39 H T
FEER(ERELE Y 1:10), HATEXEKREBHLERES 4 h i
JE. VRS, 100°C T 5 h, #1715 g-C3N/MoS, 45K
R /GO EAMALF, 18N g-C3Ny/MoS,/GO, Hrh
MoS, 492K A Al GO 15 g-C3Ny [ 0.3wt%. 1F N EHLEL,
K FIRER) J7 240 % MoS, KA &8N 0.3wt%
g-C3N4 ) 0.3% g-C3N4/MoS, fil GO & &4 0.3wt%
g-C3Ny B 0.3% g-C3NJ/GO HIFE §h, 20 Wlid N
g-C3N4/MoS, 1 g-C3N4/GO.
1.3 SefE g

PA 300 W kT ARl WO, BAEGIE N E
JEG T UE LS. DL RhB g BRI VE U 1AL 7 ()
AT 1 - 20 mg AN 2] 100 mL W46 E
7910 mg/L RhB K&, S s S T S k'
J1HE 30 min, DAGE SR BB PR SP o BE D EE TR
P TR T AT YA ) B, BERE 30 min HX
FE 1R, B0 30 min 5B L EIEWR, AR L6
FETF(721G)TE 554 nm A MR BE(A) 224K
R [ i 26 4 ST B H R A RhB V3 VR D B A 26



EORE:] B 2%, % g-C3Ny/MoSy 9K R /A AT 820 = J0 G AR i 48 Sl OB AL 1 RE 517
B ik 5 A 308! R IR A B 20 S R S AT AR DR R IR 5

B R =(Co—C,)/Co x 100% = (Ag—A,)/Ag x 100% (1)
{H: Co o RhB WRAIIRIKREE, C, R Bt FE 3t
I 21 RhB VRIS s Ao F1 A, 7351l 9 RhB R
JER Co R C, 5 B W FE AR
14 MHHEFIE

KA == KR A A X 2R AT 4% (Philips
x’Pert MPD)ill & #£4 1 XRD B, L Cu #€ Kal
VEREEST IR, TAERIE 40 kV, T/EHI 20 mA.
K FH 7 5 FL T R AW FRL 48 (FEL Tecnai F30 G2)HF 58k
i FRJRONE 25 44 o SR FH 7€ 6 6 11X (Fluorolog-3 )M X A
A E IR T RS EIE(PL) . K A7) WL 20 4
VAL (UV-3600)IAAE 5 1958 /1 1T L8 = o i o
K H BA PR S &8 (TOC) 43 #T 1X (Elementar) Wl 5
RhB ¥ KA WL S .

2 HR5UE

21 g-CNJ/MoS K //GO E S LTI
o

1 24 GO~ MoS; 44K Fr + g-C3Ny. g-C3Ny/GO,
g-C3Ny/MoS, 492K Fr . g-C3Ny/MoS, 49K /GO B4
HEAL T XRD E3E . 7F GO #5419 XRD K, 78
26=11.5°F1 42.2°H I 7 A4 A 52(001)F1(100) 1 4F
TEAT 06, R A2 75 2 S 20 I AR SR E A
XRD P S B HERUY R A AT SR A5 . T K
JER R S T A AR R ) MoS, 99K FrTE 26=14.3°, 32.6°,
33.4°, 35.8°, 39.4°, 44.1°, 58.2°4b I HIATHIIE, X
AT S e 55 7S U7 R R A B A BR A R R — B0,

Intensity / (a.u.)

g-C3N+/MoS,
it 8-CNJGO

10 20 30 0 50
20/ (°)
K1 GO. MoS, KA+ g-C3N4. g-C3N4/GO. g-C3N,/MoS,
YKL g-CsNy/MoS, 49K F/GO E A LT K XRD EiE
Fig. 1 XRD patterns of GO, MoS, nanosheets, g-C;N,,
g-C3N,/GO, g-C3N4/MoS, nanosheets, g-C3N4/MoS, nanosheets/
GO photocatalyst
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Fig. 2 TEM (a) and HRTEM (b) images of g-C;N,/MoS,
nanosheets/GO ternary composite photocatalyst
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Fig. 3 UV-Vis absorption spectra of g-C3;Ny4, g-C3N4/GO, g-
C;N4/MoS; nanosheets, g-CsN4/MoS, nanosheets/GO photocatalyst
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Fig. 5 Degradation curves of RhB by g-C;N,, g-C3N,/GO, g-
C3N4/MoS, nanosheets, g-C3N4,/MoS, nanosheets/GO photo-
catalyst
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Fig. 6 Kinetic plots of photocatalytic degradation of RhB by

g-C3Ny, g-C3N4/GO, g-C3N4/MoS; nanosheets, g-C3;N4/MoS,
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