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Fig.1 XRD patterns of the Co, O, containing different Alumi-

num-doped contents |
a)Co;0, b) Co’*/AP* = 1: 0.01, ¢) 1: 0.03, d)
1: 0.05, e) 1: 0.07, f) 1: 0.09
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Fig.2 CVs of Al doped Co,0,
Al content/%

scan rate:10 mV/s
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Experimental Values of the Reduction potential( Ey, ,Eg, ) ,Oxidation potential(E, ,E, ) ,0xygen-evolution -
E, ) for Co,0, electrode with different Al-doped contents

Al-doped Electrode potential/mV

contents E; E,, Eg, E, E Eo —~Ey Eg -Ep, Ei-Eg
0% 129 271 278 335 500 142 57 115
1% 131 262 283 330 500 131 47 120
3% 148 267 287 322 500 119 35 128
5% 151 264 289 319 500 113 30 131
7% 157 293 — — 500 — — —
9% 308 — — 500 — — —
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Fig.4 Discharge curves of the Al-Co,0,(0.05: 1) com-

posite electrode discharged at different current den-
sity/mA « cm~: 1)5,2)8,3)10,4)20,5)30
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Fig. 3  Vanation of the specific capacitance of Al doped
Co; 0, with its Al-doped contents

discharge current; 5 mA/cm’

3 & i
Co, 0,82 Al

HFARZEERRE. B¢ AR

& 4

%

HE Al BX 5% K Co,

O BHKTFAR

HMTREZBIRMBWLER, H2 ALRE N 5%
B, JRCRE L A Bk B K 518. 07F/ g, 248 Co, O, B
AT 1,64 5.

% 2 3Lk ( References) -

(1] Conway B E. Transition from“supercapacitor" to" bat-
tery" behavior in electrochemical energy storage [ ] ].
Proceedings of the International Power Sources Symposi-
um, 1991, 138(6) . 319-327.

(2] Kang YM, KimK Y, Kim J H. Electrochemical prop-

erties of Co; 0, , Ni-Co; 0, mixture and Ni-Co, 0, com-



» 252 -

2 1L

’!%-L‘

LHE

2007 4

(3]

[5]

[7]

posite as anode materials for Li ion secondary batteries
[ J]. Journal of Power Sources, 2004, 133, 252-259,
Cai Zhenping( 223z ). Synthesis and electrochemical

performance of Co,0, as negative electrode materials for

lithtum-ion batteries [ J ]. Journal of Power Sources,
2003, 27 (4) . 370-372.

Kyung-Wang Nam, Won-Sub Yoon, Kwang-Bim Kim.
X ray absorption spectroscopy studies of nickel oxide

thin film electrodes for supercapacitors [ J ]. Elecro-
echemica Acta, 2002, 47(19) . 3201-3209.

Wang Xingyan ( 7E 2 #8) , Wang Xianyou( £ K ),
Yang Hongping( 41 ) , et al. Studies on preparation
Natural
Science Journal of Xiangtan University ( in Chinese ),
2004, 26 (3) : 87-90.

Andrew Burke. Ultracapacitors; why, how, and where
is the technology[J]. Journal of Power Sources, 2000,
91(1) . 37-50.

Svegl F, Orel B, Hutchine M G, et al. Structural and

spectroelectrochemical investigations of sol-gel derived

and electrochemical electrode marerials [ J ].

[8]

[9]

[10]

[11]

electrochromic spinel Co,0, films{ J]. Journal of Elec-
trochemical Society, 1996, 143(5) . 1532-1539.
Yuan Aabao( ZZ{R), Zhang Jianging( #4545 ), Cao
Chunan( % Fg ). Research progress of nickel hydrox-
ide electrodes [ J]. Joumal of Power Sources, 2001,
(1):53-59.
Yu Weiping ( F4E ¥ ), Meng Lingkuan ( 5 4 3X),
Yang Xiaoping( # B2 P) , et al. CoO-doped NiO pre-
pared by chemical method and its capacitance perform-
ance{ J]. Heat Treatment of Metals, 2005,30(9) .23-
26. |
Chen J, Bradhurst D H, Dou S X, et al. Nickel hy-
droxide as an active material for the positive electrode
“in recharge-able alkaline batteries [ J ]. Journal of
Electrochemical Society, 1999, 146(10) : 3606-3612.
Xu Juan (548 ), Zhou Yiming( A 2588 ), Tang Ya-
wen( FFIE ) , et al. Solid state synthesis and electro-
chemical performances of a-Ni ( OH), including 20%
Al[J]. Chinese Journal of Inorganic Chemistry, 2003,
19(5) : 535-538.

Prerapation and Supercapacitor Property of Al Doped Co.0,

GE Xin, CHEN Ye*, ZHANG Chun-xia, SHU Chang
( College of Material science and Chemical Engineering ,

Harbin Engineering University ,Harbin 150001 , Heilongjiang , China)

Abstract : With KOH as precipitator to prepare Aluminum doped Co,0, , X-ray diffraction indicated that the do--
ping Al did not change the crystal structure of Co,0,. Electrochemical properties of the sample were tested by -

cyclic voltammetry and constant-current charge/discharge. The results showed that the chemical doping improved

the specific capacitance. When the mol ratio of Co( I ) with AI( Il )was 1: 0. 05, the specific capacitance was
up to 518.07 F/g within 0 ~400 mV potenitial at current density 5 mA/cm”.

Key words : supercapacitor; Co,0,; doping; aluminum



