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1. RS T 255 b 5% T4 B K6 M 450001 5 2. 34575 46 B0 52 25 6 52 97 40 0 197 0> XS 450000)

B OE kR AR Bk (IO, ) £E R UL X R I 9 [, 7E 140°C AR IR 1R TR i 8 1A [l S Ak A SR A A
i/ — AR (RGO/TIO, ) Z ARk, FIH XSO AR AT A (XRD) 14 L 2 0B (SEM) S XS 4 R HEAT T 3R AE. LA
BB S BAR IS Y, WE o T AERR LR BHOG AN SO BR TR Ti0, Fil RGO/ TiO, X F BB (MG AL B A P B . 45 53R 9, Tio, Ml
GO 45, Ti0, fy 5ok 5 — i G 200 LR N S a0 R BUR S BUIF A7, i BT IR S O ZE UK BB M 5 7, B 5
FEEL B A AL TG P 248 T Ti0, A8 6 IR 4 h )5 80 mg S Ak A7 88 455 VN I 1] 45 500 52 45 A RE X TR R 1) Ol i Al 9 A 256 3k 3
69.58% , 7 TiO, Y 1.65 f% ; 7E4EAMGHR 1.5 h i, 42 G RP RIS B8 A R 2608 B0 T 70% o i mT 0, 1 8 0 0 A7 7E RE 48
P2 HE TiO, 2 A T 028 s A R0 88, B4R W T Ti0, S A0 X Al L e i) w17

KR Ok Ti0, AL SRE kPak Dok PR

hESES 0643.3 X EEARIRAS A XEHS 1673-9108(2016)01-0169-06

Preparation and photocatalytic performance of
RGO/TiO, nano-composite material

Zhang Hongzhong'”  Qin Xiaoqing' Wang Minghua'"?
1. School of Material and Chemical Engineering,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China;
g g g y g y g

2. Collaborative Innovation Center of Enviormental Pollution Control and Ecological Restoration, Henan Province Zhengzhou 450000, China)

Abstract Hydro-thermal method was adopted to prepare RGO/TiO, composite photocatalyst materials with
various addition of graphite oxide under 140°C in order to expand titanium dioxide’ s response to visible light. The
materials were characterized by X ray diffractometry,scanning electron microscope etc. The activities of these pho-
tocatalysts were evaluated by photodegradation of methyl-orange irradiated under simulated sunlight and UV light.
The results indicated that TiO,’ s single anatase phase turned into anatase-rutile mixed phase after TiO, and GO
complex. The photocatalytic activitives of nanocomposites were better than those of TiO, nanoparticles with simula-
ted sunlight irradiating. The photocatalytic degradation efficiency of the the nanocomposites degradation rate
reached 69.58% ,1.65 times as much as pure TiO,. Photodegradation rates of RGO/TiO, composites for methyl or-
ange under UV light irradiation reached 70% when radiated 1.5 hours. It could be seen that the exist of reduced
graphene oxide nanosheets can improve the efficiency of TiO, response to visible light by promoting the effective
separation of electron-hole pair in TiO, ,and it significantly improved the TiO, photocatalyst respond to visible light.

Key words titanium dioxide ; graphite oxide ; photocatalysis ; hydrothermal method
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Fe AR L PR3 58 L 52 A O e Ak R 7E T 6 X B AT
e o AR E A T L AR A SR R R L
TiO, J BT UK Yy, 76 150°C K& Tl & T — Ak
Bk SRR S A, DA R T TR UL G R IR K
WHoE T Ak / A B0 2 A WA 58 A0 e vl ok
DB . 45 RER, E A WOt R
R R A AL B R R . BRI AT A
P T B T 3k SR il 4 T AR AR/ SRR B A
TEAL RN T T 46 L AN 8] J5 35 1l 25 1 52 G Ak
XPE L W K B BB O i Ak R A R B 9T R
B33 5 h B BN S A Ti0,-GE-2 1) 2 b ¥k
H B FHU] B R R d B R T 81% A TiO, 1)
B B P B iR A B Ak HRE AR T 319% Jin
A Ti0,-GE-2 (¥ S i it 2 P18 B R fiff 256 i v b
fift T 52% o A1 80 HAT B 1 HL 1% R Y AR
P, T LI B B TiO, ek 7R AR B L, AT
FEAIR TiO, StA: -8 )X A 5 I,

AFFFEEE R TIO, £7 76T B TE , B 25 /00 8
RO 22 45 () R, S8 ok 18 4 A A 0 L R TiO, X AT
UL L, 2 U T TiO, 2 SR e A S 4
B8 T TIO, B AR . DL Hummers 41k
T A S A A B SR YA VR T 0 00 R A B AR T
T HAG ST AR F R I L R A AR KRR
I Ti0, A HZ W L A2 HE T TiO, o Sk
HL - FH28 7 43 85 5 DK 3G il 46 T Tio, Fi(RGO/
TiO, ) Z A M EIF X H AT RAE . U A B AR
Py W58 T Ti0, FI(RGO/TIO, ) 7EAS4LL K BH i 48
B BE SR AT A 1) A b AR A 1R i

1 LBES

FERAFRNE

BRIR T IR A7 8208 B R B s il R 0 45 1 Dy
Brafi, AL Oy fe 2 ali, S 30 K Oy 28 7K. X-
SFEEAT S (D8 Advance ), W T 75 [E] 77 € 58 4%
33 5 B R 4 (JEM-2100) , 1 T H A L T Bk
Aot s AN W 6O BE T (UV-4802) , 1l T I
JeR B G A PR

1.2 GO W#H&E

R PR B9 Hummers 325 il £ 48 A6 A7 55 R K HA

1.1

JZE 30 mLRGRER (1 g 55k 4 g i R 4 7
0C I 2 ho B8 VR AL H S B9 JFURHIM A K $4
2 80°C I BL 1 h, HUH N2, KPR Y
BIAGEAR e, B £ A, A 150 mL /K4
FEL N3 ~5 mL H,0, iF KA N a A, HifElh
Je gk, 3 W, R 5% B R TR A2 B K
VIR R pH =7, fieJaoBe ™ b A 68 75 U5 4 MR AR 1L v )
B9 40 min, A B I MLV R T IR BIF S 1R o
1.3 RGO/TiO, EE#MEHH &

43 K AN [R] £ 1) Ak A A% (20 .40 AT 80 mg) fin
A 40 mL ZEEP A IR 1 h, HA 20 mL $h 1R
10 mL £ FRAGZEBAERS 1 h; AR5 A
0.36 g R ELNEFE S min; FEZZ12 I N 4.0 mL 2K2
THRIGBERE 3 by Z 5 T AR 1R GV MRS A K AR
& BT E T A b 140°C T8I N 24 h [ R
GG R RN B 27 ) LT R 25 B T OK VR A R
bk, T 60°CHET 15 2 & & Ot #E L3R 20 mg RGO/
Ti0, .40 mg RGO/Ti0, .80 mg RGO/Ti0, . ff H %t
Eb, S AR BR 1 1 5 1 Z R R iR ) |
1.4 RECEBNFEEIE

A R A Ak A 38 8 i 1 & 19 RGO/ Ti0, B &
OELIAE TiO, 99K BB 0. 08 g A BERRH, A
80 mL Y& 20 mg/L i) HH JEAG 3, B A 5 min fiff
PEAC TR TE VS W b 4 HOE A0, BB HE 0.5 h DLik 3
W FF - 00 AP o A GRUKT A o B8 S DR BB B O
PO 100 mW/em® , 6 I8 5 8K 2 10 1Y s
FE R 8.5 em, AE 25° ) W 45 4F T, B K[ B% 30 min
B — B, 0.22 um, JERBSIERR AL,
FE 467. 8 nm 4b I HC WG B o AR 4 A [ B ] B
R WO B, % BEFE A 8 s oty 2, BRI RT 58 e R
B A 2

A BRASAE R  ff HY BE R 119 S50, Ol i o A
N T mW/em® A LB A EARAS

W=(C, -C)/C, x100%

Hop:Cy ARG R IR W 5 C, g o B 20 R DA
W B

2 HR5WR

2.1 X ST 5T5S 4 (XRD)

HE 1 (A) Al &0 260 = 26. 5° % B A4 B
(002) "7 T REAE G o A B A 28 3 AT AR A R
JZ 2 Ml HE 252 0.34 nm, fi&] 1(B) (a) W1, 76
26 =11.0°4b th B 7 % B 48 fL A7 88 J22 4k 25 #9 (001)
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TET 1 4 E 07 S5 T 26 = 26. 5° i 43 565 s 5 A 1 B
X A7 B B (002 ) TAT 45 11 e 4 2 , ik 52 ) 7 28 % A
TALAE R ALR T A AT B, B A A 2 =X T
PASH4 H 4 A A7 B 1 )2 M 080 nm i fA] 1
(B) (b) AT A, #£ 26 =27.3°.36.0° 41.2° 44.0°,
54.3°.56.6°, 62.7°F1 69.8° 4k (117 4T 1 , 43 51 & T
LA H(110) , (101)  (111) ((210),(211),
(220) . (002) AT (112) """ 5 T B4 457 5 e, ply ot T
WAL S A L0 AT, R TiO, MRELEAH 1L, B A M
B e £ B A W B A8k, iR 1(B) (¢) Al A1, 7E 26
=25.3° 68, 8° [t 3T i Hy BL T 4 5 % B T BBk A
Ti0, (101) . (116) 5T K777 5T . TiO, 3% #f M4 21
T ARG R B AR, AR B TIO, & — R IR b, ]
i T LA bR A 205, AL A 5 (001) T 1
PR AF I 25 T, 336 U6 I 4 A0 77 SR 08 J AR R T
Wso ShAN RGO L F 26 = 25° kb 137 9 (002 ) i ¥
9 S5 BT A SR BEAK T AR THO, fE 20 =25. 3° b
TSR0 1 (101) 5 TG A7 S I 8 3648 7
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Fig. 1 XRD spectrum of graphite, GO, TiO, ,RGO/TiO,

2.2 SEM &#f

oI 2 (a) ATLLFE th, i T8 S0CE REFT 19 51 A
SRR A AT SR A B AL, J2 T8 AR K, 1 2 RO 4R
AE R T Sl SRS B TR A
T, T2 S A0 TR S50 Z IR 25 F AR A B e — 2

HIIET 2(b) Al LUA i, TiO, BURL ] 3R B AR L5
oI 2 (c) AT RUTE 2E 0 R 3 A 22 06 0 N 20 1) 2 AR 45
Hay, TiO, KL 1~ 39 53 b o3 A 16 1 8206 10 )2 B A 5
B AR KRR T TiO, 99Kk T R4 .

3

V-

2 GO(a).TiO,(b) .RGO/TiO, (¢) ) SEM
Fig.2 SEM images of GO,TiO, ,RGO/TiO,

2.3 TEM &

HIE 3 (a) AT LLE GO A AL id 55 K45 5 )2
A7 50, TiO, JURL 35 &) 43 BUTE A7 88 06 3R 1, R0 AR
SEIAE 150 nm A2 M 3(b) AT LS RS ML A
& 280, A5 1 JR) &8 2% S0 (8] B J2 0. 35 nm, XN T
TiO, (9 (101) &4 1f , X B E T XRD 43 Hr 45
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K3 RGO/TiO, () EM(a) Fil HRTEM(b) 8 i
Fig.3 TEM images and HRTEM image of RGO/TiO,

2.4 X GTEBEIE T

Hi P 4 (a) AT, BE 1S &I o 7R A Ti 25 Ti 2p [ Ti
3p.0 1s F1 C 1s ¢RI, B 4(b) & Ti 2p i) XPS
ZES AT 459.3 eV F1465.2 eV Kb HI B 2 AN, 4
BI%E R F Ti 2p,,, M Ti 2p,,. BEAF T L 45 A fE
459.3eV XN F Ti'T S AL B, 45 A RE L bR o Y
458.7eV K, RWIFE SR MEHT N, BB A H T A BT 4
W AE TiO, i ™" . Bl 4(c) & O 1s By XPS 45
HBOH AT 53001 eV Fl 531.5 eV By UE 4 Bl 2
Ti—O B 13K T W B K 9—OH fir 5l 2. 532.5 eV
UG R T C—O #E iy 0,533 eV [ i X B Y J&
b2 B O, 8 D J& C 1s [ XPS 455 ,284.8 286.5 .
288.03 F1288.7 eV Xof U 53 531 A & T 15 Gk (fX AR AL
#E) .C—0.C=0.0—C=0,H"$ ¢C—0.C=0.0—
C =0 WEHRAR S5 , e BRE il 138 J5 AR 157 ,286. 5 eV 4b
C—O HERYAFAAE GBS T C T IUR T TiO, Abds iy
Ti FEFHR T Ti—0—C ",
2.5 £HM-FIIRIB R ARG ST

K5 J& 140°C KA 24 h S5 41 il 4% 19 26
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