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Preparation and Visible Light Photocatalytic Properties of RGO/C;N, Composites

ZHANG Fen CHAI Bo* LIAO Xiang REN Mei-Xia LIU Bing-Ren
(School of Chemical and Environmental Engineering, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: The graphitic-like carbon nitride (C;N,) and graphene oxide (GO) were respectively prepared by one step
semi-enclosed pyrolysis and improved Hummers method. Following the reduced graphene oxide/CsN, (RGO/C3N,)
composites were fabricated via a photo-reduction route. The as-prepared samples were characterized by X-ray
diffraction (XRD), Field emission scanning electron microscopy (FESEM), X-ray photoelectron spectroscopy (XPS),
UV-Vis diffuse reflectance absorption spectroscopy (DRS), Photoluminescence (PL) and Fourier transform infrared
spectroscopy  (FTIR). The photocatalytic activity of samples was evaluated under visible light irradiation using
Rhodamine B(RhB) as probe molecule. The experimental results show that the introduction of RGO could
considerably enhance photocatalytic activity, and the 6.0% RGO/C;N,; composite exhibits the best photocatalytic
performance. The significantly enhanced photocatalytic activity for the present composite originates from the
electron-accepting and electron-transportation property of RGO, which inhibits the recombination rate of

photogenerated electron-hole pairs.

Key words: RGO/C;N, composites; photoreduction; photocatalysis; degradation; rhodamine B

H R AFrytm B Re  To 8 A Ae e ThAr M R 4
PR 28 52 S ] Tio, M REBREL ¥E(2Y 3.2 eV),

AL F AR R B S L R R ALy B BRI R DTS 4% 28500, Him oA
W 4 17 FH IS0 A A G AL AT RE Ti0,, T T2 XE SR SFEER AR 7R, HIlIT AR

0 5l

T

SR H 191 .2013-06-03, W& el H 91.2013-11-01,
BDUR TR A5 (B 38) A AR IR 8h 350 H (2012RZ12) A1 IR T K 2 G Ak I 25350 %5 Bh 550 H (No.CXXT1.2013009) ,
SEREER A, E-mail : willych@163.com



822 Jd Hl fk

#o% 4R %30 &

RN = QIS o VAP R A v S b ey A
BB 5T A

VLR, A& &R IC R A S A AR (CN)TE N
— T L ] DS AR R ' Ak R i i S
s T RGN R R, RSl TR
PEELaR I O\ (S5 o0 (0 Ay v = = S N W S R O e
B2 2.8 V), X Rl WL S e 7 5 AT 3 3 45 ) 1 7 ik
RN 1) R KRS 45 5 Ak~ e M b (H B Al Y
CaNy, H TR F - 5 2 & RO
PEREIFANEIAR . PR T4 CN, LA TE 1 | B
FEHHE CN, 5 HAB RN & R 35 09 o [W] 7R H
R ' AR B 1 43 B0

A RBIGNE N —FoB R 4k R, AL
P S T, BRE R T A R A (2 630 mPe g™, M 1Y
HLF1E #8200 000 cm?- V'), B AT B AE 9K
HL a1 S S A A U R S A A R R
SEUEAT Bz N S EHT A AR S S AR
BEARESOtEAFEENRECK Z, W0
RGO/Ti0,,RGO/CdS,RGO/Bi,WOq, RGO/ZnO Z17201
ERE A A5 06 TGN, 55 R 412 v LG A Ak 37 P ) i
FHGE , Yu 55 GE TR 5 b 25 R 5 kA T
RGO/C;N, E65W , Hor 19%9RGO/CN, A b il &0
PEfR 2 2l CN, 1Y 3.07 £52Y, Quan &5 A
fe2E 10 7 il 4 T S8 A BB IR /CN, 22 2 5, b
7 % BLHI 5 00 52 & W G e AL B g 2 FF ] B 2, 4-
TR ORI R A i B 4G CN, 1Y 3.8 R 2 £ AR
SCaf A e 3 P — A IR R E ) Hummers 77 7%
o3 A& T 28 A0 8 E ALK (CN,) AL A7 52975 (GO),
PR OG0 i 1 77 ¥ 143 RGO/CN, E A Mk, TR
AU BEHRARE R E &Y R 2 P
W] B(RhB) A& M | [a) B R 1 D' A 1 39 1 5 Y B
BLIIN

1 %X &
11 i

S P A R IR 2, /K S NaNO;,
WilR , W L2 , KMnO,,30%H,0,, & '+ B, H 5, %)
WKW, = ORISR TR (o0 AT 4l [ 2y
LA 2R BRA D, A 8Bk KB K,

1.2 #RH&
1.2.1  CN, Ml 2

5.0 g IREWA G 2 A 55 155+ 4

500 °C N8k 3 h, BlY Ve A 5K W AE 3 BRI

WHAH 15 2R 3 (1 CN, BB R
122 Ak B GOo) M

K FH e /) Hummers 352 4% 2.5 o £ 25 45 1
1.25 g NaNO; M A 2% A 60 mL 95% & H,S0, 1
500 mL — VBN, TR A WA VKB THEFE 30 min,
TESEFER L R D S22 10K 7.5 ¢ KMnO, fil A B B
o, TR Gk AR DR A S VIR FE TR 20 C LA
TR IR G WA SR NP 12 h, R
FEDGEE W B P A 75 mL K BRI RS 3
TS UK B R IR BE T F 98 °C IR A I
A Sy B I E IR TR 24 h, e 1A
B 25 mL 30% H,0,, [0 56 5 J5 ¥ IR &
B0, PP 5% R TR WOFN 2% B TR DR K TE
60 CEZS T, 15 80485 61 A kA BIF(C0),
1.2.3  RGO/C;N, B Gl %

¥ ER B 30 mg GO MAZF] 60 mL K H1,
A 1 h, i GO A, HEIA 0.5 g CN, BIR
YRS R 30 min JE IR G YRR IR T HHE 12 h, &
J& PR AWM 10 mL H B B FERAETR | H 500
W ARAT R 3 h, i GO B A7 63 J5 | il 45 34 5 48U Ak
A B RGO/CN, Y, 55 ¥ K7 9y 550 53
B KM G4 B 3 I, 7 W) AE 80 C LT, 15
T 5 53 HCH 6.0%RGO/CN, 54, HIFEFE Ik
AR GO m A&, 40l #il 45 3.0% ,4.5% ,7.5%
9.0%I" RGO/C;N, B 5,
1.3 HmRIE

K H1 D8-Advance B X-3F Z R A AL (1,
Bruker 2> @) 5 FF & 19 S A 2K, Cu Ko $T 46 (A=
0.154 178 nm) A ST TAEHIE 40 kV, T/EH
40 mA , FHEH R 0.1°-s71, JSM-6700F %37 k& 51 41
i, F S B A S E AT I 3 43 M Thermo Nicolet
Avatar 360 #4757 AR 2L ARG (FTIR) I , >R
FAAESE KBr JE Fr, FE 5T 0T R A A0 R H
VG Multilab 2000 %Y X-5J 2% Y oL F RIS AL X S £k
U8 Al Ko 548, D% 2R 300 W, 284077 UL1E S
JE3E (DRS)7E Shimadzu 3600 %! %€ 4k~ A W — i1 £1 4
SPEICEETT(H A B 3 B2 |, F BaSO, E NS 1t
[E] A4 A G E DO E IR ] Varian Cary Eclipse ¢
JEIEAL, ML KR 315 nm,
1.4 HEHAZH

S 36 38 Aok R A RhB VK VR A A AR 00 D A
fous o BRI R L AR T .30 mg A£F 5 A T
50 mL Y 2x107° mol- L' RhB ¥ 1 DGR ATHE ST



5% 4 W fiS

I5 45 RGOICN, & 2 BHHI ] 5 2 7T WL e A 823

PEFE 30 min, 35 B UL BRI B OF-AT  RT O O IR
500 W AT, B8O B LUK A<420 nm 96
TP 15 min B4 mL 093 W B0 43 B R I
554 nm AL RS T A 20T RhB A R
% m=(A =A A x100% , Horf . HREREFR A A
BAF — 58 BT 85 5 RhB 3 WA WO BE A, O O BROAS T]
)5 RhB S WA OG R B2 Ak A i k(- OH) A4
SE . TR RS - OH BN A i 2-F8 S R
MR | — i U DO W) BB TE 425 nm Ab
RHPIAES B OORE EE S5 3w A1 - OH 8L
HSAE Fe o PR A 52 36 F G 28— R R 43 AR &Ll
WO EAR (PL) AR I G S N o B rh s b A i
) -OH ¥ H | 5250 75 2 5 AL A RhB ¥ i DU
FE—F, i RhB %W 50 mL 9 X5 48 = H R (5x
10~ mol - L)l NaOH(2x107* mol - LI & ¥ AR HF
VST RERR 15 min W 1 YRS GHE R

2 HR5WR

2.1 XRD ##f

Bl 14 GO,C:N, A 6.0% RGO/C;N, #f i 1)
XRD B, HEATHL GO 7 20 f1°h 11.3°4bF — 145
S, 1) I S 06 | XoF A AR B A (001) i THT |, 3X 5 SC Rk i
E SR —F, CN, TE 20 ik 27°MHiE A — 1%
R fir 0 | 302 CoN, IRRAE G | 5% 07 H:(002) di
M, 6.0% RGO/C;N, GV IRIFETE 20 fi R 27°4b
A — A AT S0 SO R TGN, O RRAE U 1] h

N

STRGR P e

6.0% RGO/C:N,

CN,

GO

10 20 30 40 50 60 70
20/¢)
Bl 1 GO, GN, 1 6.0% RGO/C;N, Z A1 XRD Kl
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