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Abstract: Various morphologies of Cu,O thin films were prepared on indium tin oxide (ITO) conducting glass

using electrodeposition approach with diverse addictive agents. The obtained samples were characterized by XPS,

XRD, SEM and UV-Vis spectroscopy to study the microstructure, morphology and optical properties of the films,

respectively. The degradation of methylene blue over different morphologies of Cu,O thin films was evaluated in

H,0,-Cu,0 system. The results indicate that the as-prepared Cu,O micrometer crystals are of high-purity. More
than 92.1 % of methylene blue can be degraded in 3 h by Cu,0. Recycling results reveal that more than 92.4%

of methylene blue can be decomposed within 8 cycles. And the degradation rate could still reach 82.4% after 11

cycles.

Key words: copper; thin film; electrodeposition; photocatalysis; methylene blue

0 51 &

K BH i 2 — Fof A EL T8k 7 B 3 35t T A R IR
PRt Toi5 g AR A D7 138 25 00 T #5532
SRTE . K PHBER FHE A 1 6 AL 32 ] e 5241
AUOE TV 2 T ORI TCHL . AP YR

Wehs H 1 .2013-09-13, & eicfi H 1H . 2013-10-25,

5 M R CO, FAR N 1) TCALE 0 & — R & T A
RUR BRI T VA, AR — 0B I PR TS YR
R Dbk BAMIE T ki AT EHE
LR RE- NN I K ke 2L 7 N iR e X (R N i S e 2
e a5, IF HoBRE B R nT LA 2 F A A, 1999 4F
de Jongh SEEHRIE | Cu,0O 7E K BH G BRI ALk oK i

[ 52 AR B2 JE 46 (No.21276208); B 14 45 B 531 0 H (2012K07-11); 74 22 T ARl 0 H (CX1254@); B b4 207 )T 1 8k 4

(12JK0635) % B H
“HIREBER A, E-mail :yxjw@xaut.edu.cn, Tel: 13772011115



360 Jd Hl fk

#o% 4R %30 &

70 i R, I Cu,0 BRI R AP i1k
PERESZ B AT 385G T, AR T TiO, 55 56 B 4
B, Cu,0 A& —F B BRAL N 1.9~2.38 eV Y p &Y
B FIRMORL B RE A RO L 2 4h 2k (REHE 400~500
nm A WLSEEOR ), AT LG X W I A AE 630nm A2
A BAREE BN T B K LA R Al B mT 8 4 L
PETECHEAL R PHBE I i & AL IR a8 FIRE 7 5 T
A VAR B L 0

IEAEK | Cu0 FE G AR 9 A 75 18 1 1 FH A 5 5|
TR AR 0 B G, W R BN TR 5 i vl
il & A FTE B Cu,0 T A FJE S Cu,0
FEE I A AP B A T 26 S| 1191 Sl AR v -8 U B A
R M R TR Cu0 M5 1 HL A 5 v 1 e 4
SR A SCHRUSTE TiO, 0K BE S E TR 45 T
ZIAER Cu,0, AT BEAF 1 e i £k M fE | SCRUE 5%
FeUA K T AL AR IR Cu0 YR 2 Ry S )y
& Cu,0 MW, HET, EIFR T 28 Cu0 #BE
B AR DR B A0 R ARG R R Ik B e
LN R T AR R I T E R 8- RN )& = R A v
Horpreg PUARTE N R s | T2 R A B TR R
AR R ST 45 A5 T A2 B )2 K
TP A SR A L UUBUA R S ) 5 L B B (IO
R<15Q/, b 1l 2 — BBl 3 35 A B2 ) 7L
T Cu,0 WA, AT LA R TR Cu,0 BURLAS 5y [0 W 71
IR B ba TRl 35 T Al 27U A =&
2y Cu,0 Ve MERE M B | R B PR
H,0, W] Cu,O B Ab R i vk FR BE G i By L
ZAR Hy0, AUAT LA -OH S -HO, B9 A Bk, 5
Cu,0 WICHEILEARRE J1 38 0T A 87 O A i - DA
P 23 oL X 0 BRI AP R4S T B AR Y

1 SLIEES

1.1 Cu,O FRHH &

K HI CHI660D 24 Hi Ak 27 T AR uh (b i RAR AL 2%
AR R ) = B A2 A 2R A v L TR 2
CuO W LU IR T N R | <1 68 75 3 1% 0T AR It
T 170 T H 33 (35 mmx15 mmx1 mm)~ TAEH
B Pt LB Ry X HL AR R H SR FL AR (SCE) A 2 L
Mo, PR AR VR4 R R 25 08 K BE A9 0.04 mol <L
(CH;CO0),Cu (43 #r 4k, REL A 2R ) &
0.20 mol - ™" CH;COONa(s3 4l , At 5t k27351 1),
0.1 mol-L™" CH;COOH A1 0.1 mol+L" ) NaOH ¥4

WL pH R 5,70, Kb UUARHL A7 2 -0.10 V(vs
SCE), o fift 4 £1 34 B o 200 remin™, 78 25 C o1
U 120 min, BIAT 53] Cu,0 WEAE K4 U i 15
Cu,0 T J/K L BEHIR UL 5 min, H AT

fE LR & SR, T R R a3 S
1.0 mmol - L' i KCI(Zr B 2li, RKig£r A b 2=l ),
0.4 mmol -L™" /Y & & WU £ TR (EDTA , 53 #7 4l | 74 &
22350 ) A1 1.0 mmol - L A o8 ik i R 4
(SDS, Zr Ml | 142 2500 T, BRI AT 45 2 A [R)E 51
) Cu,O I Ke 2% B AS R S 2549 19 Cu,0
FH TG A A o B B, Ok B Bl ik AL
R Cu0 WA S5 FTE S,
1.2 Cu,O FRMEH R MERERE

FI 56 [ 28 B R R B4 K-Alpha 7 X5 £k
J6HL FRE TS AL (XPS) 43T Cu0 MR I 45545, LA Al
Ka(hv=1 486.6 eV)X 4@ S L i LI, TIHRAH
300W, LATS Jefik AT AL IE | Cls Z5 A BEH 285.5 eV
K H A B 6100 B X- 2647 5L (XRD) 43 #r
Cu,O W 5 IR 5544 Cu Ko %8 5T 26, B HE
40 kV, B HLIE 30 mA, FHHHEE 6°-min™ s R H A
H 37 S-4800 37 & B H 4 i+ W B (SEM) B 5%
Cu,0 BB AIES ;2R ) H AR B UV-3600 2540 7] W,
A3 6IERETH(UV-Vis) 44T Cu0 B 1 6 7 5 Y
FLLITO fZ e, DA BR1E NG 5 a4 AR
P SCHRPR H CHI660D Y L Ak 2% TAE 35 3K Cu,0
LA BEBT (L 0.5 mol - L 1 Na,SO, Al i, P
FL A A Xof R AR R H SR AR (SCE) R 2 LE LR ) A
T Cu0 ¥R AY L R T
1.3 Cu,O FHRRENLEBRPEE

JepE LR R R B, BRI Cu,0 A

Halogen tungsten lamp

\

Condensed water

Oxygen

‘LHJ"\'
e e —

Condensed water

Methylene blue
Cu,O thin film

Filters

P L CupO RO fh B e U P S 256 R A
Fig.1  Schematic illustration for photocatalytic
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thin film
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Fig.2 (a) Cu2p XPS spectra and (b) Ols XPS spectra of Cu,O thin film without additive agent
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Fig.3 XRD patterns of Cu,0 thin films(a) Without
addictive agent; (b) Adding KCI; (¢) Adding
EDTA and (d) Adding SDS
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Fig.5 UV-Vis adsorption spectra (a) and energy gap (b) of Cu,O thin films



2

ARG A L Cu O I A T 428 1) i B U i B ) ' i A e fi 363

W Wi 359 38 B Fe KAHL , 7E 400~450 nm B | W2 550 Sy
W AT N Cu,O W 15 58 1 0 i i 57 7E
600 nm ZE A7, WA G IS B Cu,0 B4 R g
WGh AR T 10~40 nm, §7 BT Cu0 ¥ HE A I KL
St 3

& 5(b) WA FHE SR Cu,0 IS Y A5 717 5 B[]
5 (b) A7, AT AR 8 Sk 2V S8 L R i A in 5
Cu,O R 257 S8 Ry 2.32 eV, [RJHE ] LUAK 33 1
S KC1 EDTA F1 SDS # Cu,0 8 B8 2547 58 1 43 5]
2,18 .2.28 F12.06 eV, IMAGIMF G Cu,0 W 1)
B VR EE D/ KSR DR R YA — Vi B R
I, 2% BT Rel #E AT Al 5Ll B U e B AR A
VL JEARAE
2.5 Cu,O HEEUERIPERE

Kl 6 R CuO i B fif v HY R 5 19 3 7 2 ith
2. IE 6 nTLLE T Cu,0 WIS T vk AL
R A R EL AR 3 h H B 1.3% M 3L s, mA
Cu,O T R ESF U 356 3 %) 40 o o i o R 38y A e | L)
Wik figk 0 56 3 W /0N HG TR R A i R0 RR R
EDTA 1) Cu,O 8 B B fff 2R S B 1.0 b A8 1T 43 5]
R 73.5% 1 62.5% MW 3L |3 h J5 FE g%l ik
98.1% 1 94.9% , A Ak iob & Ay 3 28 %5 53 0l hy
0.021 4 min™ F1 0.0162 min™, H A3 & 0 641G
PE X F BRI R R IR IR Cu,0 RS L3
L (200) DL EL ] (B ILH 1~3 wm A7 ok 2
B, R ECE S R AR K, 17.2 em?
mg ™', HLF =25 7O 43 28 J5 AT DL AE AR B[] N 315k
TP R AR R R B il i, BRI & 1K
2 P AR AL RCR BT TS I EDTA 9 Cu,0 8 B
Ay e AR P T (111 TET RO B ) | 2R T A A B

100

80 -
X
2
g 604 .
g v Without Cu,0
B —=— Without additive agent
B 401 + Adding SDS
g" —+ Adding KCI

20 <« Adding EDTA

0+ ; — = *— r—
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Irradiation time /h

6 Cu,O 185 % A v MY RE i (1 3 g 27 it £k TR
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Fig.7 XRD patterns of Cu,0 thin film after 11 cycles
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Table 1 Influence of reuse for Cu,O thin film on photocatalytic activity

Cycle of CuyO thin film

Degradation ratein 3 h / %

Rate constants / (K+min™) Coefficient of determination R*

1 98.1
2 97.8
3 96.9
4 94.4
5 96.7
6 94.0
7 92.4
8 925
9 88.9
10 917
11 824

0.021 4 0.995
0.021 2 0.992
0.019 3 0.986
0.016 0 0.005
0.018 9 0.993
0.0156 0.992
0.014 3 0.991
0.014 4 0.951
0.012 2 0.988
0.013 8 0.978
0.009 5 0.992
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