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Preparation and Capacitive Characteristics of Nano-MnO,

ZHANG Zhi-An* YANG Bang-Chao HU Yong-Da DENG Mei-Gen WANG Bin-Hua
(College of Microelectronics and Solid State Electronics, University of Electronic Science and Technology of China, Chengdu 610054)

Abstract: The nano-MnO, as active electrode material for supercapacitor was synthesized by solid-state reaction
between KMnO, and manganese acetate at room temperature. The products annealed at 100 C and 200 °C were
characterized by XRD and TEM. The results showed the sample annealed at 100 °C was poorly crystallized phase
with an average grain size of <20 nm. Electrochemical performances of manganese oxide electrode were investi-
gated by cyclic voltammetry and constant current charge/discharge. The manganese oxide electrode annealed at
100 °C in 1 mol-L™" Na,SO, aqueous electrolyte exhibited excellent capacitive behavior between —0.2 and +0.8 V

(vs SCE). By 5 mA and 10 mA constant current charge/discharge, the nano-MnO, annealed at 100 °C can provide

a specific capacitance of 158.5 F-g and 151.2 F-g™, respectively.

Key words: supercapacitor; manganese oxide; solid state reaction; capacitive characteristics

L A A 2 — P T A% Gt L A i MLt 22 )
(BT BURERETTIT, HUAR SR A HoA S A LU
AR L, WA HA E S REE AR5
IR AR BEOR Tl Stk H S T s i
Ep PN R g s A T B A (D IV
S, B9 & E AR R M T8z %
TEM, % FAHBE ML nT o Ay 5 PR A /L ik T 5T A
XU 22 AR U H J2 H 25 45 R DRl 3 1) £ 2 T o/
I B s S A /s DS R 7 A O L Y I A P
Forp ALY I L A F A AF R I LB R, LA A
AR T B A AT AR A T AR S R
S, AT A AR L PR RO, (HA A% = A

Wk H 41:2004-06-28 ., W fE ek H 41:2004-12-02,

HE LS BURT it Ak 5 SR B AU Al il ) R 0L T 1 ARG
B X R R AN AR A R Tt A
Wt oBE, BABEIR iz REE AR AL SR AR E I
R ML AF R AR AR 20 FL A i A FELAR B R 5 S
TRIZ R,

2 it T A AR R A AR A T A A 2 S I )
AN K ALY R T A R K R R T i s e, B A
JOHRF B FEMESE 7R R REFEAR SRR A AF I
WAZFN T2 AT TN AR SORI v A R 0 0 T
i 22 ) ARG I AR S 3 A R SR A R, P T A
[7) Ak B B SR AR R O 2540 SR S R, i
i B0 AR 22 R 3 70 I HRL S 96 0 2R il P AR B R A

JE TR 35 T B3 A B2 w10 L 5 O 20 3 4 5% B 5 H (No.w030319)

“EIRIEFR A, E-mail :zhianzhang@sina.com

SR IR )28 & WL WETTAE (T A Oy 1) B ol A AR SO R



< 390 - x Hl

-

9521 %

1 mol - L™ Na,SO, H 1 7K 2 FiL fif 1 64 L 25 4 PE A7
THHIE,

1 ZBES

F AR A Y Il £ AN SR AE

3N FRI — 2 i E 2 A DA 0 = R R BT (40
BT 40) oy A RIS R s (90 BT &) By oK, 426 0 T 1) e 22 L
23 RA A R BBk v 78 4 B 30 min, K B
JE J5 (R RE A BT 65 CCOKIE TR E TR 10 h, i by ik
o84, K=Y L8 K2 W vk AhiE s H
JooK SV . HUE 2 K, feE o BIAE 100 CHI
200 CHY B2 T 1A i g+ | B A S0 AR50 K M100
H1 M200,

K i Philips 28 7] X'Pert Pro %! X 58 ¥y K A7
SR RE S AT B A XRD 3K, 3R Cu Ko fE
JHUEE P A R 0.154 056 nm, 45 HL R A 40 kV,
BHW N 40 mA, HEE A 10°0~70°, H JEM-
100CX 7117 5 o 55 (TEM) W S0 A (4 T 55 ROk E
1.2 HBEREEHE

43 9K R AR 4 M100 . M200 5 /¢ M 41 B B
70:25 WA, A B BA — & i & oK QW L 8T
KB, TE RS I A A S TR S 30 min,
SRIG AT TR o FREG— 8 B AL PR ) S AR 5
HBIRG A 88 T AR FORE SR I in AR 5
HE 5%I1) R VUG L (PTFE)VE Ak 25 751, TR in A 2>
B ICIK AT B, 7E 65 CRUE h m a2l — a2
BfE, F 80 CHET, 7 10 MPa BYJE /1 R, Fl F-3h i
JE ALK R 7 b B R R AR AR L, R @
11.8 mm I HLHE A, T 80 CCE2S T4 12 h, 15 M100
FL AR AT M200 AL AR
1.3 HBEUFMEEERIE

DL b iR A SR 5 H AR, R H R F AR (SCE)
HZ L, 20 mm x 20 mm A4 1E 5B L H
R IE T 1 mol- L™ B9 Na,SO, I, TE i = Hm AR ik
2, AT AR IR e A RN A A 3T 780 A 3 3
i & 4> B 4045 (Luggin capillary), 5 2 15 H i 2 1
K2 mm Ak, DLREAGHE M IR WL R RE SR Y 352
% A I AEE R 20 W LLS BEAT I 2, S2a
SR 43 M i 5 0 2 18— K TR 1) R

2 GRS

=R B 48 | &z
FE R (25 C)F, B4 H) KMnO, 5 Mn(Ac),+

1.1

2.1

4H,0 IR JG , — W8 <7 B A Tt 2 R TR L, I g A&
RGN, UL R AR A I 4 K R
JCHE K 7 RN ) 2 Y OB, I8 43 B L i
fiffe, RS FiPR T S I 00 VR TR e B P A2 T B
PRT R R AR R I € K £ 2 IR, $e I AR
ok R AR A UL B A G R | RONE HSE A 1Y
AR ] 348 K B 7 40 1) 2 v AL 5 1 40 T 2 f
(A AIL 2 38 it AT IS 1 i s T 15, RO T
JR R BE, — 2RI [ A N ST RDIT AR, I R
HAc, #1250 2 AR 0 fe =0k
2KMnO, + 3Mn(Ac),-4H,0

— 5Mn0, + 2KAc + 4HAc + 10H,0 1)

22 MBHYIHERIE
HIXRD #1 TEM 0 72 [5 AH G Bl 28 7] i B2 4 34

FTA A AT IR R SR RE S, B 1 Ry il £ A R
M100 F1 M200 9 X 5527 i 1% . il 1 A, Y
AbBRIE B R 100 CHE 7 37°FF U0 HHEL T a-MnO, )
F= i e, HL Al A S 04 PR R 55 Ak s Ak, e B &5 Sk
B M40 IR E S 200 CHE, MnO, £7 5 i AH
P sE Y SR BUAR R BT i . 5 JCPDS R AHXT
b, F 5 7R a-MnO,, Ab LI R 200 CHY, AR 4
Scherrer A X1, E AL MR AY SR AE R 27.9
nm , X Fl TEM M58 (1) 45 R AR — 5,

‘ Mn0: (200 C) '1

M

\Wiﬂw‘j !'Wu) \««Jw

Intensity (a.u.)
1

_M ; MnO: (100 C)
OIS s g i

——
10 20 30 40 50 60 70
20/(%)

1 100 CFI 200 “CAb BEAH 3] 19 E AL 4R 19 XRD &1
Fig.1 XRD patterns of MnO, (100 °C) and MnO, (200 °C)
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Fig.2 TEM images of M100 (left) and M200 (right)
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Fig.3 CVs of M100 electrode at different scan rates
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Fig.6  Constant current charge/discharge curves of M100

electrode at 8 mA
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Table 1 Specific capacitance of M100 and M200
electrode at 5 mA and 10 mA discharge

Specific capacitance at Specific capacitance at

Electrode

SmA/(F-g™ 10 mA / (F-g™)
M100 158.5 151.2
M200 150 148.7
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