B17TE HE2
2011 4£5

W, 16
ELECTROCHEMISTRY

Vol.17 No.2
May 2011

N EHS:1006-3471(2011)02-0186-04

FESHER MK CuO HH & R IR R

1,2 _— 2
eER Y, FWH

* B

N

€L 2
=2

(L P HImTEsERe fhas &, vy 4 M 0340005 2. LRt KA a4 pe, Jbat 100875)

=

N, DLl bk BEAR , A1 S5 B, 2R & W 2 BOR], HL AR pH = 10 922 i W, BOE WG

HUHS 12 V.U B0 il s T i R J2 A G5 BETE 40K CuO (TRIFR 2T EEIE 0K CuO) . 4714 L i ok
B2 (SEM) X-SFFERAT S (XRD) SEFRAERE S T8 50 OS5 #4 S FER oy , A8 B AR 22 R it ol A BT T ik
CuO Xt H, 0, FALIMEALIE. 45 R R BFG 7 PR 400 SR 295 ETE CuO 9K &, % H, 0, 1 Ak 2= il
BB R RS, LM TEH 1.0 wmol - L' ~1.0 mmol - L™ KR 0.5 pmol - L.

E3::85R
FEDES: 0646

CuO o —FP7AE 2547 (1.2 eV) 1y p BIf A
FOBE, AR L R AR, BT T
TS AT AR DL B F AR T P b R S R T
L R, CuO 2 A Y 5 S, AT O
AR 42K CuO e il i B8 e 1 vl 3t D i A5 1
TERL s BT R —RiAR AL, nT At ke fl
EWA I AR FK K CuO p BCTE 2 A
Sn0, o, BEHGHR KON H,S “PAH) R BUE™ . CuO 1y
LN IR E B RST B3 H B 5, ik
BeAR il FEI T CuO W45 07 s AR A R
K CuO Bl s WETE TR 1) 2 k0, B &
J7 A AR 58 55 ARk OE R BEk L I 1]
TOTHER: (468 B ULTE TR K IATE L i AL 2 R R AR
AR AR T A KRG LR IR R O AR
W, 45 T GERIR CuO 40K gk s Li KILBFgE /Al
I KR A B T % 7e 4K CuO.

ML AT IR S R MR S LTI,
HAT TR AT R0 AN L 2l B v R PR 7 G 0 2
a5 BT B AR Bk 4 0 4K SR
PILABR B B 2, 0T LA 480K CuO (A58
i /0. AR SC L e Al R DA B, A7 35 B AR, R
L BENAYER, E pH =10 A28 MR, e
PIMRHE 12 V. RURR IS, B SRR 22 Gl o0 i, T 2
WIEAH R R 2 Y5 49K CuO. 4 KR F L

Wk F 4 :2011-03-08 , 617 H 14 :2011-03-28
2 A AR k42 (21073018) B2 )

FRGHRIE 4K CuO; Ak H,0,; fiEfLEAL

SCERARISED: A

RIARKR RN S) rHrEgf. BF5E T B X H,0,
FAL IR HEALTE T, 25 SRR B, 2 S R IE 9 K
CuO X H,0, 14 H Ak R A i 1 R AR
1 EES
1.1 (LR

4R 99. 9% 5 A SR BUEUK IR A
BN e N I B e ] e R
L BE R CWECUL BRGNS b gk, ok & 4l
&) s VIR BC I 24 A At K

HHi H T 5 8% (SEM, Hi-tachi S4800) ; X'
Pert PRO MPD X-S 4 A 542 (fif = , PANalytical /7
A BRI N Cu Ko, TAEHL R 40 kV, TAEH R
40 mA , FHHHEZ 0.03° - s TR 10° ~90°;
Ak 2 4 ¥ 4% CHI705a ( CH Instruments, Inc.
USA) ; DF1730SB5 A 7Y B i AL 5 5 S A AL 5 1/
AL (AL RS R R JRA IR A D)
1.2 #% CuO # &

TR E, f DFI730SBSA I I AL U R
P HL AR B8] ) L 322 , BHARCA 40 mm x 10 mm x 0. 25
mm £ i, SEERTRIRZE 1 mol + L™ £h BR FI#E 4l 7K
THUE, DI £ S50 FL AR pH = 10 Y22 i
W (150 mL) , 3R & [ 7308 (3 mL) . PR AP
TTEEE 4.0 em, IEWI AL 12V, HLfE 48 h. L)

* IAEZ , Tel : (86-10)58805372 , E-mail ; 1zfan@ bnu. edu. cn



524

TWHREE : 2GR 40K CuO 14 K MRS - 187 -

R R A T HA A R

BA#%: Cu - 2e” + 20H™ =Cu(OH),

FA#% : 2H,0 + 2¢” = H, + 20H"

MR : 2H,0 + Cu = H, + Cu(OH),
PR S8 FR T 28 T A O R R R T AR, 1S R R
FEAKE G, FERBERE 5 T 300 W 80 o) 3R R i 2
IR B LTE R YK CuO =45 .
1.3 Bk

Bk (GC) HUR T 0.3 wm AL O, $il0' % 45 1.
G AR U R Al K L PR R Y T P T R, TR A
. FRIBCEIARAK CuO 7.5 mg, 5T 3 mL LfEH,
FEFE I IE AL 2.5 mg « mL™" B AEHL 10 pL
BB T GC AR, B AR TR LU CuO
Ja 1 GC B TAE AR, Pt 22 8 X Bl , 7 A0 H
SRHLMK (SCE) Jy 2t il , 41RL = LR AR R HL A
W4 0.01 mol + L™ PBS oAWK (pH=7) 15
— B H,0, MIRAT. IGIAR &k BT e
TS B A Z 40K CuO fiEfE H,0, &Ly 28 1k
HLAE.
2 HR5E
2.1 ZpsERANK CuO HYRAE

1ol AR SR 28 B 4 oK CuO 11 41 i Hi 5 iR
. AL AR SR 2 RN — 1 G R
SIHCME RAF (a) , K424 200 ~ 300 nm, 45 512 80
~100 nm, fliH 2.5 ~ 3. HRHFEHOK (b) W 4
W % LRI 45 R 1 CuO UKk T A2
ZH LY T )2 S5 R0 B 9 K 9 e 2 A2 K T | B )
N 2R A TR, B2 IR 10 nm, K 7R
100 nm 247, 5E 20 ~ 50 nm, )2 2 (0] — & 4%
[N VAR BT T /= S T 2 N o T M 128 = S =
T A AP RE RN L Rk TR

400 nm

200 nm

E1  CuO gRbF R4 f 8% (SEM) IR R (a) KILJR)
HECRK B A (b)
Fig. 1 SEM images of the CuO nanocrystals(a), and its
high-magnification(b)
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Fig.2 XRD pattern of the flaked spindle-like CuO nano-

crystals
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Fig. 3 Cyclic voltammograms of the flaked spindle-like
CuO nanocrystals modified GC electrode (a,b)
and a bare GC electrode (c,d) in the 0.01 mol -
L™" PBS(pH =7) in the absence (b,d) or pres-
ence (a,c) of 1 mmol - L™" H,0,, scan rate 50

mV +s”!
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Fig. 4  Amperometric response of the flaked spindle-like
CuO modified electrode with successive additions
of 5,10,30,50,100,150,200,300,400,500,600,
800,1000 pmol + L™"H,0, to 0. 01 mol - L' pH
7 phosphate buffer solution at 0.9 V (vs. SCE)

with stirring
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Fig. 5 The standard curve of response current vs. H,0,
concentration for the flaked spindle-like CuO modi-

fied electrode
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Synthesis and Catalytic Property of Flaked Spindle-Like CuO
Nanocrystals

FAN Jian-feng'? | LI Li-qing’, HUANG Yu-feng', FAN Lou-zhen®*
(1. Department of Chemisiry, Xinzhou Teachers University, Xinzhou 034000, Shanxi, China;
2. Department of Chemistry, Beijing Normal University, Beijing 100875, China)

Abstract: A simple and efficient electrochemical route was developed for the synthesis of flaked spindle-like
CuO nanocrystals using aqueous electrolyte and Cu sacrificial anode ( graphite as the cathode) in an undivided
cell at a constant potential mode under room temperature. The morphology , structure and component of CuO nano-
crystals obtained were characterized by SEM and XRD. Flaked spindle-like CuO nanocrystals were successfully
used to modify a GC electrode to detect H,0, with cyclic voltammetry (CV) and amperometry ( AC). The results
showed that the products were pure monoclinic CuO nanocrystals. The linear range for the determination of hydro-
gen peroxide is from 1.0 wmol + L™ to 1.0 mmol - L™, the detection limit is 0.5 pmol - L. ™', which suggests
that the flaked spindle-like CuO nanocrystals may be of great potential for H,0, electrochemical sensing.

Key words: flaked spindle-like CuO nanocrystals; electrochemical; H,0, ; catalyse oxidation



