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Novel cathode materil for lithum ion batteries
— Investigation of the intercalation behavior

ofm anganese dioxide nano fiber

Y ou Jinkua Yang Yong ShuDong Zhang Y ingchun and Lin Zugeng
S tateK ey L aborawory for P hysical Chem istry of Solid S urface, Institute of PhysicalC hem istry,
D eparmentof Chem istry, X iamen University, X iamen 361005

Abstract A novel cathodem aterial (M nO2) has been characterized by using transm ission electronm icro—
scope (TEM ) and X —ray diffraction (XRD). From the TEM examinaton itw as found that theM nO2 has
adistinct bird s nest-shaped nano fiber w ith the diam eter in the range of Inrm~ 10 nm. XRD data show s
that theM nO2 has a com plex structure that is in the fom of todorokite (3 3 tunnel) birnessite and ver—
nadite structure Cyclic voltanm etry has been perfomed in Imol/L LiIC D+  PCDM E(1° 1) electroly te
solition It can be seen that a pairof reversible redox peaks whichmaily occurs in the potential ranged
fran 2 8 to 3 8V vs Li/Li, it canbe described by a lithium intercalation m echanism. The galvanostatic
charge-discharge experments at various current density reveal that the M nO2 nano—fber electrodes have a
hih electrochem ical perfom ance and stability T he reversible capacity can reach 19OmAh/g 150mAh /g
at low er and higher current density respectively, ie Q 24nA /an” and 0 96mA /an’.

Keywords lithum ion battery, manganese dioxide nano fiber lithium m anganese ox e

, 1940 s s s
You Jinkua male born in 1940 associate professor o ,

) “86%

2)


https://core.ac.uk/display/41443508?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

156

B Vol23No 3 Jun 1999

[L 2]
) : (1) [4% 2
: (2)
[3J | 13 2
7 (d> Q 691 ) (T odorok ite)
) (43 2 3< 3
Q 69om"!
s X (XRD)
(TEM )
1
11
12
. PTFE
120C 12h

. Imol/LLCD# 1¢ 1PC
(propy lene catbonateq pM E( 1 2-D in ethoxyethane),
M braune 100G

, X 10° X (XRD)
(Rigaku) Rotaflex D M ax-RC XRD
) § /m i
EG&G
273 / R Zahner-electrk
Gm bH& Ca KG M6 ,
nV, SnH 7z~ 100kH 2
25C
2
21
211

; (TEM )
Iom~ 10nm
(DTA)
TG
‘ DTA :
oo 745C
Fig 1 Transmission N
electron m icrography 290C ’
of nano fbmwus (
M n0:2 14 Po ),
. DTA ;
296C  640C, 640C  745C,
) DTA
[5]
XRD
2 3
XRD
2
(T odorok ite) (X 3)
, 3
2 Todomwkite
S - (d= 0 983
Fig 2 Schen atic drawingof Q 494nm)’
X 3 tunnel structure
forT odorokite (d= Q 704 0 3711]111)
(d= 0 244
Q 142nm)
3 2
XRD
Fig 3 X-nay diffraction 22
pattern (Cu K,) of nano
fbrousM nO,
221
4 Imol/L LIC104

PCDM E(1: 1)



Ch inese Joumal of Pow er Sources 157

- 50 T o

-
in

0. 48mA « em ™, 25°C
Sol:lmol/L L1Cl0,11:1PC+DME

-

P

78
NI To %% d0 B Fa) PC DM E
ST U0 a0 60 KO Q00 20 130 1oh (Ko

[t & Specitic capacity/mAh = o

BAE V/ Vsl

Scan raté
6 M n02
mV /s : ?
. z
4 LiM n204 —=M n20+
| LLCD . Fig 6 Discharge airves atvarius
e ¢ + wlLi (0< x< 2) cycles for nano fbrousM nO;
PCHODME(1° 1) 6
2
. XRD
Fig 4 Cyeclic voltanm etry of
nano fbrousM nO, electrode ’
n mol/L LCD4/PC-DM E ’ °
(1 1) solution R R R
2 ° o
’? as 3< 3 °
_i 4.0
: 3.5 ?
i 3.0 o o
i; 2.5 2 2 2 3
= 20 d b 3
0 50 100 ISI)C 200 M rD 2 2 2
LLZA & Specific capacity/mAh = g 5
A ’
a— 0 24mA /am? «“ ” ,
b—— Q 48mA /an?
2 2
— Q07 /an 2
g 2mA /an . . , M nO:
d—— 0 96mA /an?2
s Q 48nA / .
2
an
Fig 5 Dischaige airvesatvarious ,
current density for nano fbrousM nO, 0 24mA /(mz‘ 1 T arascon JM, W ang E, ShokoohiF K. The spinelphase of LM ny04
as a cathode n secondary lithium cells J Electiochen So¢ 199%
0 48nA /Gn% as a ca y
omA ) A ) 138 2859
07 /an~ 0 96mA /an ° 5 2 PstonnG, AntoniniA- L ith atedM nO 2 phase as cathodes for 3V Li
(O 24n A /an )7 and Li on cells JE kctrochen Soe 1997 144 1553
190n A h /g, kY 5 3 Ohzuku T, K itagav aM, Saw aiK, et al Topotatic reduction of al-
(0 96n A /(mz) pha-manganese (di) oxide in nonaqueous lithim celk J Elec-
trochan So¢ 199% 138 360
15(nAh /g . o¢ 199F
4
° , 1997 21(5): 190
223 5 YanadaA, M wraK, H nokum aK, etal Synthesis and structural as—
R pects of LM 150 4 s as a cathode for rechargeablk lith um batteries
, 4 3V 2 5V , JE kctrochan Soc 1993 142 2149

6 .

170n A b /g , : 1998-06-12



