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Preparation and supercapacitive performance of
a novel nanostructural M nO»
DUAN Lr gian, LI Jingyin, LI Yuwpei, HE Qiarmrguo
( College of Sciences, Hebei University of Science and T echnology, Shijiazhuang Hebei 050018, China)

Abstract: Cauliflower MnO, was prepared by hydrothermal synthesis method by reacting MnSOs and (NH4),S,05 with
Fe(NO3) 3. The samples were analyzed by X- ray diffraction( XRD) and scanning electron microscopy (SEM ). Cyclic voltam-
metry and galvanostatic charge discharge were used to characterize the electrochemical performance of the samples. The results
show that the prepared samples are & MnO,. The particles are in a cauliflower shape. In an electrolyte of 6 mol/ L KOH , elec
trode based on the MnO, show perfect supercapacitor characterization in the potential region of 0~ 0.4 V. Ata current density

of 100 mA/ g, a specific capacitance of 176 F/ g is achieved.
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Fig. 4 Charge-discharge curves of the electrode

3+

Fe MnO:

B

6mol/L. KOH

100 mA/g

$-4800 3.0V 7.1mm x90.0k SE(M) 5/25/2010 15.37

b) K@ Fe*#il # 69 MnO,

B2 SEM A
Fig.2 SEM image

0.020
0.015 N 3
e ®
0.010 fl S T
\\ \'\\ \\\
0.005 +\\ A =
11 - S
i & 0N :
@ ~ \
= | ~ \
-0.005 | | e U \
o T —
-0010 S N
0015 | \w
[
-0.020 = : '
24 0 0.1 0.2 0.3 04
N AY
28D —1 mV/s; KR —5 mV/s; & B)—10 mV/s
B3 AR HK
Fig. 3 CV curves of the electrode
2007
» 30r
180+ 25t
160 | { @yl /
/&
140+ 1S
- 10+
g 1207 ' os| S
% l()()¥ 2 ‘:q 20 25 30 35 40
80 o i
60} v
40 e
-
20+ 3
s
0 10 20 3( 40 50 60 70 80
Z'IQ)
HS5 eRAMRLE
Fig. 5 EIS of the electrode
MnO: a s 50 nm
, 0~0.4V

176.F/ ¢




172 2011

[10]

[11]
[12]
[13]

[14]

TRIPATHI S K, ASHOK K, HASHMI S A. Electrochemcal red ox supercapacitors using PVDF-HFP based gel electrolytes and polypyr
role as conducting polymer electrode[ J]. Solid State Lonics, 2006, 177: 2 979 2 985.
LI Qiang, LI Karxi, SUN Guo hua, et al. A new kind of redox electrolyte electrochemical capacitor system[ J]. Acta Phys Chim Sin, 2006,
22(12): 1 4451 450.
s s .. M nO», [J]. ( Journal of Functional Materials
and Devices), 2009, 15(5) : 503- 506.
YU Peng, ZHANG Xiong, WANG Dong liang, et al. Shape controlled synthesis of 3D hierarchical Mn O, nanostructures for electrochemr
cal supercapacitors[ J]. Crystal Growth & Design, 2009, 9( 1) : 528 533.
BEAUDROUET E,GALL A L,SALL L A, et al. Nanostructured manganese dioxides: Synthesis and properties as supercapacitor elec
trode materials[ J]. Electrochimica Acta, 2009, 54: 1 240 1 248.
s s ,  .MnO»/ [J. (Electrochemistry), 2010, 16( 1) : 96 101.
s s . CNT/MnO, [1. (Cell), 2010, 40( 3) : 121-123.
WU Hutming, VENKATESWARA C H, RAMBABU B. Electrochemical performance of LiNigpsMn; 504 prepared by improved solid
state method as cathode in hybrid supercapacitor| J|. Materials Chemistry and Physics, 2009, 116: 532-535.
s ) .. [J]. (Journal of Functional Materials and De
vices) , 2005, 11(1): 58 62.
SUBRAM ANIAN V, HONGWEI Z, WEI Bing qing. Synthesis and electrochemical characterizations of amorphous manganese oxide and
single walled carbon nanotube composites as supercapacitor electrode materials[ J|. Electrochemistry Communications, 2006, 8( 5):
827-832.
[M]. : , 2005.
, . [M]. : ,2002.
s R .. / (ORR) [J]. (Journal of
Hebei University of Science and T echnology), 2009, 30( 1) : 30- 34.
s s . [J]. ( Hebei Journal of Industry Science and Technolo
gy), 2009, 26( 1) : 56 59.

(

(1
[2]
[3]

[4]

109 )
0.0030- 0.2, a=as, :
Q8 a)=
0, a= az}
= 400< E(0)= 420, a= ai , 2 (13), EVSI 1582,
1582 ( )
[M]. : , 1987.
[M]. : , 1996.
, . (Ga Ga) EVSI[J]. ( ) ( Journal of Hefei University of
T echnology (Natural Science Edition), 2009, 32(4) : 601- 603.
) 5 .(BeB) [J]. ( ) ( Journal of Jilin U niversity
(Science Edition) ), 2005, 43(5) : 603 606.
s . (Beb) [J]. ( ) ( Journal of Jilin Normal
U niversity( Natural Science Edition) ), 2005, 26(4) : 19 20.
s . (IGaExp) [J1. (Operations Research and Management Scr
ence) , 2006, 15(5) : 44-47.
s (I*P) [J]. (Chinese Journal Applied Probability and Statis

ties), 2003,19(2) : 193-197.



