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HLR 25 E 2] 9—0.05 mA/ecm?'* 5], 2015 4, CHO
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SAKEAQOBFLEUA I SbaSes KR4,
JAE HL Tl I [SbaSe), i 7T BT YR, M1
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1.1 #REE

SIS TR A A ATAL. BES AR R
M9y GO . #4H Sb i, I Sb-GO ¥
YEA tGO-Sb Tl 2 MyiA, pH ¥4 6.0, Bk
oy MR EWER 1R, ¥ 1.5 emX2.5 cm FIHHE
Fe 1) A (ITO) T L B 3 7 Tl /2 B IR e 1) T
fid. 0. LB FKPEAHEDE 15 min, B EH
BT, W B AR, {F 1TO 7 AR H R i
AN 1.5 emX 1.5 cm.

F 1 AFRHEJHR
Table 1

RHVH RS E
Composition and content of different

electrodeposition systems

Sodium potassium Antimony potassium

GO
System tartrate/ tartrate/ (@L™)
(mmol-L ™) (mmol-L ™) &
Blank 50.0 0 0
GO 50.0 0 0.5
Sb 50.0 5.0 0
Sb-GO 50.0 5.0 0.5

H 1TO 7825 FIVE T GO VT Sb A GO-Sb
WA R AT CV 194, i g LT o
BT, EFEH A ERIUTREAL(-1.2 V (vs SCE)), TEH
B =R R R LI 1GO-Sb 2, JIREN 1
Clem?, YIRALEHEN1E3] rGO-Sb it 2 i . 1EAH
[FISCOG 26T, TESZH S Sb 1R R IR IR TS
FISb )2, DMEANSTE. =HHRAERT, 1TO. K
H R AR (SCE) A S AR 73 A 8 TAE AR 2
BN TP EER

FEXF rGO-Sby Sb MR REH, KA ZBUE
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Ak, 2 5l %5 H rGO-SbySes AT SbySes JHifiE  7E
BRI IRIE 0.5 g Se ¥, i il E rGO-Sb
B Sb il 2, 7£ 200 CHAL 2 h, FHTHEZ 250 C
i # 300 CLRIR 30 min, KR Z R Se b LB
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WEIEL R, d REREERE. 4 RFHE E, A
T PE, CUMRN BB R SRR, =2 4
MR I B SRR, n=1/2. KA TESCAN
MIRA3 LMU 4454 HE B2 (SEM) X {8 gk AT R 1hI A
B IES M. [FIRS, FIA Oxford X-Max20 RERE
RGUEDS)K M BT TR S =M A b . KA
Thermo Fisher Scientific 24 &) 1 250XI & X &2k
HEL 7 A T AN (XPS ) A ) 78 5 v (1) 7 AN AS R R 2 75
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Newport @A, 8 AT /e D)2t AM 1.5
G. 100 mW/cm?,
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Fig. 6 SEM images of rGO-Sb((a), (b)) and Sb((c), (d)) layers
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Fig. 7 XRD patterns of SbaSes films(a) and rGO-Sb2Ses films(b) obtained by two-stage selenization treatment
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Fig. 8 Raman spectra(a) and high resolution XPS spectra (b) of C 1s of rGO-Sb2Ses and GO films
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Fig. 9 SEM images of rGO-Sb2Se; thin film obtained at 250 ‘C(a), 300 ‘C(b) and SEM(c) and EDS((d)-(f)) elements

analysis of rGO-SbzSes film obtained at 250 C in two-stage selenization treatment
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Synthesis of rGO-Sb:Se; film through electrochemical co-deposition
and photoelectrochemical performance

YANG Hai-chao', CHEN Jian-yu?, LIU Fang-yang', JIA Ming', JIANG Liang-xing'

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Yangtze Memory Technologies Co., Ltd., Wuhan 430000, China)

Abstract: Using the potentiostatic electrodeposition method, the rGO-Sb pre-layer was obtained in the binary
Sb-GO solution system, in which GO was effectively reduced to rGO, and there were chemical bonds forming
between rGO and Sb nanoparticles, then the rGO-Sb pre-layer was transformed to rGO-SbaSe; through a two-stage
selenization treatment. The SbaSes and rGO-Sb2Ses composite film were characterized by XRD, SEM, Raman,
XPS, UV-vis and carried out the photoelectrochemical test. The results indicate that the modification of rGO
induces are markably increased light absorption coefficient within 700 nm in the visible light region. Due to the
excellent conductivity and high carriers-mobility of rGO, it can quickly transfer charges and prevent the
recombination of photo-induced carriers, so the photoelectrochemical performance and light-stability are
significantly improved, and photocurrent density increases to nearly twice (—0.20 mA/cm?) as much as that of
Sb2Ses film. Because the conduction band position (—0.74 V vs.RHE) of rGO-SbzSe; is more negative than the
hydrogen evolution potential (0 V vs.RHE), it can be applied as a novel photocathode used to photoreduce H20 to
produce hydrogen, which has a promising prospect.

Key words: potentiostatic electrodeposition; SbaSes; rGO; photoelectrochemical
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