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Hybrid supercapacitor with nanosized a-MnQ,/activated carbon as electrodes
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Materials & Rheological Properties of Education Ministry, Xiangtan 411105, Hunan, China;
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Abstract: The supercapacitor using nanosized ¢~-MnQO, and activated carbon as electrode materials was
developed, and the synthesization of nanosized «~-MnQO, and the effect of the concentration of electrolyte on
the performance were studied in detail. Three kinds of supercapacitors, MnQO,/KOH/MnQO,, AC/KOH/
AC and MnO,/KOH/AC, were prepared. Cyclic voltammetry (CV), galvanostatic charge-discharge and
time constant technology were used to study the performance of the electrodes and the supercapacitors.
The results showed that excellent performance of the electrods was found when the concentration of KOH

solution was 7 mol »« ™', Specific capacitance of a-MnQO, could reach a value of 237 F » g ',

The super-
capacitors with AC electrode as negative electrode and asymmetric configuration had better characteristics
than the ones composed of two identical AC or MnQO), electrodes. The operating voltage of a-MnQO,/KOH/

AC hybrid super-capacitor was 1.5 V and had low self-discharge rate.

Key words: o-MnQO,; activated carbon; hybrid supercapacitor

T L i T A AL R e 2 T
= FERCHL . KLY, BH AR, BAEEN
TR A B AT M ML A I DR AT WERF TR, AT LA S 3h a4 B e VR T

2005—02—01 W FIHi . 2005—05—10 Y ENE B Hi. Received date: 2005—02—01.
BEAN: £k E—1FE: BIH (1980—), L&, i1 Corresponding author: Prof. WANG Xianyou. E — mail;
4.

wxianyou(@ yahoo. com

o



wel

AR 9K o MnO, /3 P 5 1R A 200 728 & 1 1L RE © 443 -

DA £ e R Y U P ) AN (S8 1| B S e o2 SR B
ZE A BN DR S ik A A e B AR A 1B 18] DR RO T A
fiE. ERp AT

20 et 60 AFARLIK ., [E A A1 Xt il i e 3R T
R P B AE g v AR R LR 2 LA A8 AT 1) 2
WFFE . MR JZ L A AR B A AR . (3
JORE R AR, AR R . T R SR
WEH. AR, A 4 s A A S A R
T A 1 325 100 5 o Fit 2 E AT RE R A7 1A L AL 2 LR
ol TR AR # RSB, DL RO, 4
PR A AL A R HE R A S I DE R
B & 5t HA RE . R B AR 7 &G AL 5 T8 A7 AE N
MES B B R EAY A S RuO, R
Bt EATBEIR R AR AR, R AL RuO,
(1 R 2 HL 25 4 B AR ORES L MinO, A R 4L 45
SRR AT, Sk E MO, i
AL 698 F oo g WL fH iy T I -5 I IR 15
WL RO TR g R Ay . A R AR
IS A B A R B R EO LA, DR D R A A 1 R
EPEY R A S B BULE d A AR . 3 DLAE 52
P e . A SCHI S5 % H i B 98°K o MnO, ",
PR O A AR A 2 R = P S R Y L A A
9T A [A] 28 0 9 rig 2 i B9 WA o M RE R L A
FEPE.

1 ZRHH

1.1 #%K o-MnO, 8§ &

3 o P 25 B A ST A A TR R R R Y 5 Y T o
B2 LB AR . B AAO BN, g —E B IS
RERIE T 281K, M EZ 2B M. BMATE
MR, MUK PG pH=28 Zeta . il fe I It J&
70C; FALMGEMEE G . B AAO BRI AR IK
o RV RN BERG R 7R L I AN T Bl B
Bid. #EEREMAER. 5T 80C TH4E T
B, F 400 CHEE 12 hy, 3 mol « L7' iy NaOH
T AAO B, ZZEMMKBEREE, 80CT
SR GK o-MnOs,.

1.2 MnO, HyZEHRIE

A HitachiX-650 H i B 4% (SEM) X MnO,
HATIE AL, FH H A3 %= D/ Max-3C B X-5f 24T
SO A4 B E AT XRD 38, CuK,, ¥ 0. 154056
nm, {1asBL{@ZE, &% 50 mA, Bk 50 kV.

K1 J2 MnO, 49Kk XRD &, X% BB AR iR
B 72-1982 0] A1 & 19 MnO, £ & (110D,
(200), (2200, (310). (400), (301>, (411),
(600), (521) ZEALPYAT &S o MnO, BB AT
WEFTTERY 20 008 B A W) &, SEBRIHFAS I RS
SRS HSEET, By R, IS R
i o«MnO,. J3 4, BB 1 AW, 7E 20 Ky
38.611° (d=2.3299) A M4, & y-MnO,
MRFAE U, ULERE i IR AR 2 4l « MnO,, MY 7
MnO, MEGY . HERHENR «MnO,.

500
310 211
400}
wn
S 300}
27|10 500
8
£ 200F 411
301 521
1007 220 40] 600
0 ! ! , .

10 20 30 40 50 60 70
26/(°)

Fig. 1 X-ray diffraction pattern of MnQO,
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Fig. 2 SEM images of MnO,
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at different current density
1 160 mA; 2 80 mA; 3 40 mA; 4 20 mA;
51200 mA; 6—800 mA; 7—400 mA; 8320 mA
Table 1 Characteristics of hybrid supercapacitor

at different current density

Current C, of MnO, Cl,olf (':harge Enerlgy
JmA electrode capacitor /discharge density
' JE gt JF+g ! efficiency/% /W« he+kg™!
1200 150 26. 89 93.9 8. 40
800 174.78 31. 29 96. 9 9. 77
400 191. 28 34.43 97. 6 10. 75
320 207. 31 37.29 98.5 11. 64
160 217.94 39. 23 96. 3 12. 25

80 225.15 40. 53 97.0 12. 66
40 226.70 40. 80 97.7 12.75
20 237.25 42.71 97.3 12.70
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