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Structure and Photocatalytic Properties of ZnO/RGO Composite

CHEN Xiao-Gang HE Yun-Qiu* ZHANG Qiong LI Lin-Jiang HU Dong-Hu
(School of Material Science and Engineering, Tongji University, Shanghai 200092)

Abstract: ZnO/RGO  (ZnO/Reduced Graphite Oxide) composites were synthesized at low temperature (60 °C)
using ZnSO, and GO (Graphite Oxide) as precursors. The as-prepared samples have been characterized by X-ray
diffraction (XRD), FTIR, X-ray Photoelectron Spectroscopy (XPS), Field Emission Scanning Electron Microscopy
(FE-SEM), etc. During the formation the composites, GO was reduced to RGO (Reduced Graphite Oxide, RGO).
The actives groups, such as C=0 and C-O-C disappeared or sharply weakened, while C=C appeared in the
reaction processes. The ZnO/RGO composites have layered structures, which greatly dependent on the
pretreatment means of GO. Compared with pure ZnO, ZnO/RGO composites showed greatly enhanced UV
photocatalytic activity. Photoluminescence (PL) spectra of ZnO/RGO showed a significant decline compared to
that of pure ZnO, suggesting the inhibited recombination of excited electron hole pair (e™-h*). The enhancement of

photocatalytic activity for ZnO/RGO could be attributed the migration effect of photoinduced electrons on the
interface of RGO and ZnO.

Key words: zinc oxide; graphite oxide; layered structure; photocatalysis
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1.1.1  ZnO Myl %%

#4100 mL 0.2 mol - L™ /Y ZnSO, ¥ 7K I I #H
260 C, ZMEMA 100 mL 4 mol-L™" /Y NaOH %
W, SRIGTE 60 C/KI H 78 4 B S 30 min, i
U, M EBEFOKERE pH E P, RIGHEMTE
80 C T4 24 h,

1.1.2  ZnO/RGO il %

N T ik — 2 3 R S B 1 2 (R BE O 4R R
oA 2 R 2 B 43 HOCE | 23 )R AS TR0 6 S A A
SRUEAT R B AL PR RN ORI S —
A A ARV TR G 3 50 7 AL B 30 min, #8545
FE W ZIR A IMA 0.2 mol -L™ ZnS0, ¥ Wik
AEFE 10 min, AJEFIZIR GBI A 60 C/KIE
T NaOH W% & | Z J5 ik FE 51 % Zn0O o # 4
A, AR R YR Czu50,"Crnaon=1:20,

scan 44 7k R 86 Zn0 18 4E P-Zn0; H,0 |
NaOH F1 NH;-H,0 3 5 (9 8 Ak A 35 7E 17 35 9 e
5 21 ZnO/RGO & & M KL, 43 J1ic /E W-ZnO/
RGO N-ZnO/RGO 1 NH-ZnO/RGO; K T HLE 4 Fh
AT GO WIVEH, IR T A 2K i 75 9 Ah 3
1 GO YEARTIRY), #il4 T ZnO/RGO B &K}, id
1§ U-ZnO/RGO, £ Fh 4 43 L3 1,

1 SWERNREASR ZnO KK R+

Table 1 Starting chemicals and crystal size

Crystalline size

No. Sample Exfoliation reagent of 700 / 1
1 P-ZnO — 26.1

2 U-ZnO/RGO — 25.4

3 W-ZnO/RGO H,0 25.3

4 N-ZnO/RGO 0.1 mol- L' NaOH 23.4

5 NH-ZnO/RGO 0.1 mol-L" NH;-H,0 232

1.2 HSRARMER KL NIK
1.2.1 R RAE

B M o B R O OH AR B % N H] DY
maxrB12KW 4> H 2l X-JH AT 9L (XRD) , 777 51 I8
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Fig.1 XRD patterns of as-synthesized samples
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Fig.3  XPS spectra of Cls: (a) graphite (b) graphite oxide (¢) U-ZnO/RGO and NH-ZnO/RGO



511 Wi/NRIAE . ZnO/RGO B4 MBI 2548 S HEOG A Ak 1% REBIF 5 1957
%2 GO 1 U-ZnO/RGO #1 NH-ZnO/RGO #J XPS ##E: £ &M BN S E
Table 2 XPS data of GO, U-ZnO/RGO and NH-ZnO/RGO: binding energies and
relative area percentages (in parentheses)

Sample C-C/eV C-OH / eV C=0/eV C-0-C/ eV COOH / eV
GO 284.7(22.86%) 286.1(31.30%) 288.3(21.40%) 287.3(21.91%) 290.0(2.53%)
U-ZnO/RGO 284.3(69.42%) 285.9(24.26%) 288.5(6.32%) — —
NH-ZnO/RGO 284.4(76.49%) 286.0(15.45%) 288.4(8.06%) — —

2.4 FE-SEM % #f

Kl 4 24 U-ZnO/RGO N-ZnO/RGO #l NH-ZnO/
RGO B FE-SEM ¥ Ji, 7] KL 3] U-Zn/RGO( 4a)
1 RGO 1 )Z R K51 ZnO PR F 04 |, ZnO
Uk 2 (] A R A 7 i i) AT, KR4 ZnO 98k
WKLo A A6 A 85 2 AR A D i ZnO 90K it
e 8 )2 R, R A R 28 e 12 T Ak 3L A
fhfas, FED IS SRR R aia
& AL ARZ AR 22 B 1 A H s 1Y BT
ZBH 8K M ZnO FUR £ 2L AR T7E GO 24
FOFZ M G AL X Hl i il Zn0 5 RGO Z [H]
) 42 il 27 ) — 2 BRI, 94K ZnO UKL 9 2 1H L
Zn0-ZnO il k3

fE N-ZnO/RGO(El 4b)H | & A M B JZ IR 454
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I, JFHAE RGO 2 W AT W4 2 ZnO Pk,
ZnO G ORI A 5 ] 4% U-ZnO/RGO A W 2. 2L
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FEA DL EEE SRR T GO K2 LR
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C-O % BLH, RN A 28 )2 Z R 7= A T HLfaf I T
[Fi) B B8 9T 51 A 1 BH B9 (Nat NH) AT LA 57 40 Jik
VA o ) H e A B 1 2e 4, DAL ) T A FE AT A —
A W8N Ak A B Y 2 () B O R R R A SR Y
S HCHE A ZnSO, B WS , BT ILET Zn> ¥k B R
#r#8 = T Nat(NH,), I Zn2 mT DL 2o 97 80R 2 1
LA T A GO JZ ], XA Zn2iE A
A SBRRERERY , WE, 7205 GO F )2 E#k
R R M (-C-O) R AE AR EAE T O 38 3 J5 2 s
T8 ZnO 9K RL, X R Z5 4T, ZnO AT LU
Z WA K TE RGO F 1 M) | [F B ZnO 1 RGO F+
[P S (S E INTIE | IR N SE 7/ BLE 3 1N

JE MHL M R F NH, M Nat[d] Ry I — 5
B4 5 1 NH,*(133 pm) K T Na*(95 pm), K it
NH, AT GO H# 25 2CR T i, GO F )2 8 31 B9 1k
BN ASERIRE R, XSS R —T5 T RGO
T 2GR 5 G ALE | Zn0 40K R AT LA
TEX LB B A% I B ZnO-RGO WY A 4548, 5
—J7 T AL TRk B A G AL I C=0
SER R IR AL X — 45 T & XPS Mk 4%
Bk 52 B NH-ZnO/RGO JE 3L 45 44 Lt N-ZnO/
RGO B MAAEL, TR A H,0 X GO #E47 3 25 &b 38
i, H,0 Rgh o FIE sk A GO JZ ) k]

%
0 o

(2) U-ZnO/RGO; (b) N-ZnO/RGO; (¢) NH-ZnO/RGO

4 A ZnO/RGO 43 B AHI 49 L B
Fig4 FE-SEM image of different ZnO/RGO composites
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Fig.5 Photoluminescence spectrum of ZnO and different

ZnO/RGO samples
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Fig.6  Photocatalytic degradation of different
photcatalysts under UV-light irradiation
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2RI B ZnO 98 K kL,

(3) FEABHAIE B #2 b GO #R R A A B
LSRR A BY T RGO, HT ZnO 40K kL
M RGO Z [AIJE il — 22 1 A s A, Bk Zno M
RGO A L&A WL F R 00 . RGO 1R AL F
ZARN A TSR T A | R B ZnO 1
HLF 25 7O E A IER, Ktk ZnO 064 LM RE
P LARR AN [ 4 30 B 3R B 2 W i b
PEREA R 2L 0.1 mol - L7 i NH;- H,0 5%
eSS

SE k.
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