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Abstract: n-Type Cu,0 films were prepared by a simplified hydro-thermal method, using only Cu plate and NaCl
solution as precursors. Subsequently, the prepared samples were characterized by X-ray diffraction (XRD), laser
raman spectrometer (Raman), scanning electron microscope (SEM), X-ray photoelectron spectroscopy (XPS) and
photoelectrochemical methods. The technology for the preparation of n-type Cu,O films is simpler and lower cost
than others and available for the industrialization. The prepared n-type Cu,O films are highly crystallized and
have high carrier concentrations (up to 9.75x10"7 e¢m~) with Cl~ doping. The photoelectrochemical and EIS
measurements demonstrate that the sample prepared in 0.1 mol -L™" NaCl solution with 50 h reaction time at 90

°C obtains the best photoelectrochemical properties.
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Table 1 Parameters of Cu,O films prepared in NaCl solution at 90 °C with hydro-thermal method

Sample Temperature / C Time / h Cxa / (mol - L7
Cu,0-1 90 10 0.01
Cu,0-2 90 20 0.01
Cuy0-3 90 10 0.1
Cuy0-4 90 30 0.1
Cuy0-5 90 50 0.1
Cu,0-6 90 10 1

1.3 Cu,0 HIERRIE

Cu,O R 43 1) 28 3k DL A2 1 R AE s i
Y-2000 A X I 44T 4 (XRD,Cu K %8 55 ,A =
0.154 184 nm, TAEHLE 40 kV, TAEHLIE 40 mA , 41
50 [Fl 20=10°~80°), 94 HL F B fl 4% (SEM,
JSM6510, TAEHE 15 kV, TAEREE 21 nm), X H14k
JtHLFHE TS (XPS , XSAM800/SERIESS00SIEM , Al Kot
BRI hw=1 486.68 V), FLZOL1E (Raman spectra,
Finder Vista/Zolix, ¥ & ¥ £ A=532 nm),
1.4 Cu,0 HRHE B L 2N

¥ M M AL % TAE 55 (Electrochemical station,
CHIG60E) X #: it i A7 't H Ak 27 S BH BT I L, >R ] =
HL B AR 2R (T A H A0 Sy 85 1 S JBEAE o, X H A Ry 4

F, 2 He R O AR A H S R A F0.001 mol < L 48
SUHLFT Y Nap,SO, LR, D6 T oK BH DG A 4L 4%
(Solar simulator, ABET Sun 2000),

2 ZER5iTie

2.1 XRD #1 Raman

KATRGEWIE THE 90 °CF AR W BE(0.01,
0.1 F1 1 mol - L) FA [6] B vz B [ (10,20, 30,40, 50
160 h)II /KA T Co,0 WA KRS, BT
BUA T FRATTERE T 42 1 45 6 PRI K %
PEAR VW] SEER 25 2R

Kl 1a & @4 7 #F I 6 S HE A (Cu0-1~
Cu,0-6) 11 XRD Bl >4 i 9K 9 95 W e B2 51 (0.01
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Fig.1 (a) XRD patterns of Cu plate and 6 samples prepared at different conditions; (b) Enlarged XRD pattern and
(
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Fig.2 SEM images of (a) blank Cu plate, (b) Cu,0-2, (¢) Cu,0-3, (d) Cu,0-4, (e) Cuy0-5 and (f) Cu,0-6
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Fig.3 (a) Full XPS spectrum and (b) Cu2p XPS spectrum of Cu,0-5; (c) CI2p XPS spectra of Cu,0-3, Cu,0-4 and Cu,0-5
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(¢) Mott-Sckotty patterns and (d) impedance spectra of Cu,0-3, Cu,0-4 and Cu,0-5 film electrodes
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(a) I-V linear scanning curves of 6 film electrodes, scanning speed of 100 mV -s™; (b) Short circuit photocurrent curves,
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Supporting information is available at http://www.wjhxxb.cn
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