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), 41 Ni0, " (CoO, ' 1 MnO, ) HB T i Ay Ak
BN AR R AR 55 a )8 k) SO
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EEWIGEZ D SR, MnO, HHEAA{UAH 160
F-g ' 5354 8 &L i RuO, - xH,0(750 F-
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Bl 1 #145k 8 XRD & a. MnO, ; b. 350 CHEES1 h
f*) MnO,
Fig.1 XRD patterns of the obtained MnO, materials
a. MnO, ; b. MnO, calcined at 350 C for 1 h

2 RIS SDS £ MnO, A1k SEM
B F BRI B, FF A5 MnO, bk 34 ph /1N
B2, SDS Vi e AL 3L IB0RE B 55 141 38 B e, T
5 SDS ¥ A7 B T W04, K 5 1. SDS i
4 0.20 mol L~ i, B AL IB0KE R < fi s 43 b
Sl SDS BAFAE T M R LRI B R AT
SDS T BB FLREER B/, £ ML MO, B8
BrtLgk /D, X SDS ¥ 14 %) — 72 BB , MnO,
TR P /.

Bl 2 CR[EBE SDS & i) MnO, #4 %L SEM I
Cyps/ (mol-L™"): A.0.20; B.0.15; C.0.10; D.
0.05

Fig.2 SEM images of the MnO, materials prepared with
different concentrations of SDS
Cyps/(mol-L™"): A.0.20; B.0.15; C.0. 10;
D.0.05

E3(A.A") iRk 0.20 mol -L ™' SDS ¥ i it
A RS MnO, MR TEM BE . IR ATLLIE
ZERARRI A HE (9 =100 ~200 nm) fh 4K Fr A5
B 350 CHBEE 1 h Ji5 ,MnO, #8}H 9K A48
YK PRI (¢ =10 ~20 nm) , 41E 3(B B') Fi7w.

20.nm

3 0.20 mol-L~' SDS & 1 MnO, #1# (A A") F
350 CHEbE 1 h ir#% MnO, #1k (B.B’) i) TEM
Yy
Fig.3 TEM images of the obtained MnO, materials
A, A’. MnO, synthesized from 0.20 mol-L ™" SDS so-
lution; B, B’. MnO, calcined at 350 C for 1 h
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Fig.4 The N, adsorption/desorption isotherms of MnO,

prepared by 0.20 mol-L ™' SDS ( the inset is the

pore size distribution )
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Tab. 1  Surface areas and discharge capacitances of the
MnO, obtained from different SDS solutions
SDS Surface Spe{nflc
MnO, . capacitance
e concentration area (0.1 A-g")
samp -1 2. -1 . .
/(mol-L /(m”- ~
( ) smtegty TR
1 0.20 228.2 237
2 0.15 156.2 194
3 0.10 98.7 169
4 0.05 63.6 158

2.2 #42k MnO, R HI B FHERE

5 24 0.20 mol-L~' SDS & i AY MnO, H
#AE 1 mol-L~" Li,SO, Hiff P A Ik 22 ih .
HEEAIXE 0 ~0.9 V, =R 73504 2.5 .10,
20 150 mV-s~'. ATLLAEH, i 0 B A9 S AL iR

IR, BSOS IE 128 , 4 229 2 9Ltk R
(RSB , BT BPRHEEFG f3FHCAAAT BLF 0
A HEE.

20F
10}
£ ofa
e b
C
E o} d > b
= + <2
] % (1) a
=
20t © iy
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Voltage/V

5 0.20 mol-L~'SDS i MnO, Hit & ¥R A 22 Hh
2 (PN IR T 28 a, b AYTORID) i 5/
(mV-s™'):a.2; b.5;c.10; d.20; e.50

Fig.5 Cyclic voltammograms of MnO, electrode at differ-

ent scan rates within potential window of 0 t0 0.9 V
(vs.SCE)
Scan rate/(mV-s~'): a.2; b.5; c. 10; d.20; e.

50, the inset shows details of curves a and b
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b, 1o FE A F L, ¢ TR TR] LAV 0.9 V(L
HLRLAV X)), m oA BRI P4 T o X AR A L L2
B8 T 1, 0.20 mol - L™" SDS F & Ji iy
MnO, FE#: (0.1 A-g™") LA A E (237 F-g7').
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W I-C fhek. MRS, i EE N 0.1 A-g ' At
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F i B B e Y L R R A R e A

&l 8 7R A A IR 4 e i BE 5 ) MinO, 14
ITEIMRZ M. JBbe)s MnO, HLB &5 & B BT iy,
Lb R AR AN D, L 2 VR 5 A, (R 2 i
AE . 250 THI400 TGS BUEE S A K A= BB
TR L. T 350 CHghe MnO, Hi A fe A T
Li™ g B R 0, i A W) i G BRAR e th e R B T
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Fig.6 Galvanostatic charge-discharge curves of different MnO, electrodes at various current densities in 1 mol-L ™' Li, SO,

aqueous electrolyte
c.0.4,d.0.6,e.1.0
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Fig.7 Capacitance vs. charge-discharge current density of
MnO, electrode obtained from 0. 20 mol - L
SDS

MnO, S5 ({4ETE , JC I i ) S AL 18 S I | K
F0.9 V, M 2B E SN, IR, R
S, FHH 20 T 2 B0 1 o R R, G A 0 v 0
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9@ 2 i A1 LiMn, O, fy B Y Y X . B8 & Al
MnO, L H AT A& A Li* ik Bl 5 I, A AR fh A
LiMn,O,. Li* il & I oh s s B Ha A se e
M 0.9 VIR 1.1 V. B HH 2 f R —
MnO, [ L7534 L i9itk (0.8 ~ 0.9 V) k4
SR ARG R T AR L FL 2. 100 JE DI
IS0 B AR Ak, Li ™ i R 1 B 42 3 A A
HL A S IR S P AP R

&9 i it 2k 100 F8 W46 3R (% 4k) J5
350 CHEbe A B MnO, B AY Fe L T £k INEIE
W IZHEA (0.1 A-g™h) HEHLZFIA 229 F-g ™' FoH
B TR 1.1 V.
3 & i

T bt S 52 1 2% 1 74 57 ( SDS) i 48
TCFL IR VA TR A JO , FH AR J S I v e T B ) 75 A [ e
FERIZAK MnO, # 8} %Al 5 nm 40K A
AR 22 FLERIR SR (100 ~200 nm). 0.20 mol-L ™'
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Fig.8 CV curves of MnO, calcined at different temperatures at a scan rate of S mV-s™': A.250 C; B.350 °C; C.400 C
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Fig. 9  Galvanostatic charge-discharge curve of calcined
MnO, (350 C) after 100 cycles (activation) in
CV test

SDS & LR TIA (228.2 m* - g ™1 ) | LEHLA &
(237 F-g ')y MnO, #4k}. 350 C 44 MnO, H
%, 7E 1 mol-L ™" Li,SO, HLff L H A TG EMA %41
T, T kA L i B0 Sy, H 3R TP LR A A
LiMn, O, , A 28 036 G R H TG L 25, i my HE SR |

BHAEOE L1 V.
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Preparation and Electrochemical Performance of
Nanostructured MnO, Materials

WU Wen, ZHOU Dan-dan, HOU Meng-yan, XIA Yong-yao "

(Shanghai Key Laboratory of Molecular Catalysis and Innovative Materials, Department of Chemistry,
Institute of New Energy, Fudan University, Shanghai 200433, China)

Abstract: Nanostructured MnO, materials were prepared in a micro-emulsion medium using sodium dodecyl
sulfate (SDS) as surfactant by a redox reaction between potassium permanganate and aniline. The morpholo-
gies of the obtained MnO, were critically dependent on the concentrations of SDS. The particle size varied

with the change in the micro-emulsion medium. The optimized properties of MnO, material obtained with the

surfactant concentration of 0.2 mol-L ' had a specific surface area of 228.2 m*+g ™", and delivered a specific

"in I mol-L™' Li,SO,. Additionally, a reversible Li-ion intercalation reaction oc-

capacitance of 237 F-g~
curred in the MnO, calcined at 350 C.
Key words: micro-emulsion method; pseudo-capacitance ; nanostructured MnQ, ; intercalation reaction; su-

percapacitor



