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Abstract: Reduced graphene oxide (rGO) films with different reduction degrees (C/O ratios) were prepared on . R e .

FTO by electrochemical deposition method. rGO prepared from GO electrolyte, A-rGO prepared from electrolyte [ BRI ST & 1 5 TE B[] 2011,32

after alkali treatment, and B-rGO prepared from electrolyte after NaBH, treatment, respectively. XRD, XPS, SEM (11): 1126-1132

and UV-Vis analysis were adopted to analyze the chemical structure and morphology of the films. The 6 N N N N
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photoelectric properties of the films under visible light were studied. The results show that B-rGO film has the REEWEREUIERER MAER ISR

highest C/O ratio (8.1) and the lowest band gap (0.54 eV) among the three films, and its conduction band is B #E[J]. 2010,31(3): 416-420

almost closed to the FTO's. Under visible light illuminating, the films all generate cathodic photocurrent, and 7. SICHEMEXSIEMEAEKR ZnO S KFE i

the photocurrent density increases with the increasing of C/O ratio. The photocurrent density of B-rGO (1 pA

TEREM S [J]. 2009,30(6): 807-811
cm'z) is the largest in the three films. In our work, we provide a feasible method to control the photoelectric s iG] ®

property of rGO films by controlling their C/O ratios. 8. InGaN# P MIAFEI]. 2007,28(1): 99
Keywords: reduced graphene oxide photoelectric property reduction degree energy band structure 103

ki H 1 2013-10-29 [0 H ] 2013-12-17 445 fi 4 A H ] 9. RN B M A K Zn O SE 5 T LR
HEEIH S HLTEAE I [I]. 2006,27(6): 933-938
K AR LS (51175162) HBIIH 10. 450 L5 ZnO P 5 fir Ga-N2E B 245t p 45 4w
WA BELAK KKFI[I]. 2006,27(6): 917-921

1R i o (1989-) , o, RN, WiLHIE, 20114 T @R RE 2 240, EENGOH S5 R 7 T 11.44k9,10- 25 E X OLED S vtk AE fr) 2
#9t. E-mail:huangjiumeloz@gmail.com o -

{f: % Email: heyungiu@tongji.edu.cn [9]. 2006,27(5): 670-674

12 FERRAEIN LT 451 [J]. 2006,27(5): 750-754

2% S - 13, AL AE ST R TR A4 B B = 2t T AR 1R

[1] Loh K P, Bao Q, Eda G, et al. Graphene oxide as a chemically tunable platform for optical applications [J]. TigiI[]. 2003,24(2): 125-129

Nat. Chem., 2010, 2(12):1015-1024. 14-ZnOWIEI ST SR HE K REHF LI L]

2002,23(6): 559-562

15 AR ILHEZE A PPV AT A Hh el B T3 RO S
fI5mi[J]. 2002,23(2): 175-178

16 AT HU/RA W HBOROEA R RE A 450 S AR RO
g [3]. 2000,21(3): 230-237

[4] Jeong H K, Jin M H, So K P, et al. Tailoring the characteristics of graphite oxides by different oxidation L7 PRI G 1A 1 e B B 9 L],

times [J]. J. Phys. D: Appl. Phys., 2009, 42(6):065418-1-5. 1997,18(1): 90-93

[2] Boukhvalov D W, Katsnelson M I. Modeling of graphite oxide [J]. J. Am. Chem. Soc., 2008, 130:10697-
10701.

[3] Mathkar A, Tozier D, Cox P, et al. Controlled, stepwise reduction and band gap manipulation of graphene
oxide [J]. J. Phys. Chem. Lett., 2012, 3(8):986-991.

[5] Eda G, Mattevi C, Yamaguchi H, et al. Insulator to semimetal transition in graphene oxide [J]. J. Phys.
Chem. C.2009, 113(35):15768-15771 cres"

[6] Lu Z, Guo C X, Yang H B, et al. One-step aqueous synthesis of grapheme-CdTe quantum dot-composed
nanosheet and its enhanced photoresponses [J]. J. Colloid Interf. Sci., 2011, 353(2):588-592.

[7]1 Wang J X, Wang K Z, Yang H Q, et al. Photo-electronic property of graphene oxide [J]. J. Chem.({k%%4}),
2011, 69(21):2539-2542 (in Chinese).

[81 Zhang XY, Sun M X, Sun Y J, et al. Photo-electronic and chemical properties of graphene oxide [J]. Acta
Phys. Chim. Sinica (#/#{£54444%), 2011, 27(12):2831-2835 (in English).



[91 Marcano D C, Kosynkin D V, Berlin J M, et al. Improved synthesis of graphene oxide [J]. ACS Nano, 2010, 4
(8):4806-4814.

[10] Chua C K, Pumera M. Reduction of graphene oxide with substituted borohydrides [J]. J. Mater. Chem.
A.2013, 1(5):1892-1898eros™"

[11] Pavlishchuk V V, Addison A W. Conversion constants for redox potentials measured versus different
reference electrodes in acetonitrile solutions at 25°C [J]. Inorg. Chim. Acta, 2000, 298(1):97-102.

[12] Tauc J. Optical properties and electronic structure of amorphous Ge and Si [J]. Mater. Res. Bull., 1968,

3:37-46.

[13] Tauc J, Grigorovici R, Vancu A. Optical properties and electronic structure of amorphous germanium [J].
Phys. Stat. Sol., 1996, 15:627-637.

[14] shin H J, Kim K K, Benayad A, et al. Efficient reduction of graphite oxide by sodium borohydride and its
effect on electrical conductance [J]. Adv. Funct. Mater., 2009, 19(12):1987-1992.

[15] Fan X, Peng W, Li Y, et al. Deoxygenation of exfoliated graphite oxide under alkaline conditions: A green

route to graphene preparation [J]. Adv. Mater., 2008, 20(23):4490-4493.

Copyright by &34



