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Abstrac:t ayered structure LMrl1 XCOX()2 (0 lg >§0 5) cathode materjals were prepared by on exchang€e mef The samples
have an ordered Jayered structure and well ciysta]ized Li\/[nob5 C(())»S ()2 delivered the hghestdischarge capacity of 175 mAh/& and the

charge retention was h gher than 95% after oo cycles BY analysis of the rcsu]tf, as more anount of whalt is ntrajuced nto he

Li\/{n1 XCOX()2 symeng the more ohvious Jayered structure and hetter cycle ahility are ohtajned
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Canpared with ccmmen:ialLC(Q cathode matery
aln jthium on batterie’s lithjum manganese ox¢e has
great nterest due 1o its [ow cost and non_ toxicity How
ever {or SpinelLMr} Q, the capacity fad hg€ on cyc
ling # apvays due to Jahn Teller lattice disortion'
Another kind of lithium manganese oxido’s layered
stucture LMnQ has a high theoretica] capacity( 286
mAh/§ and a better cycle ability than LMn (), but
the stoichiametric LMrQ shows unacceptah |y draw.
bacdk as a result of he structure transforms t0 spine]
stucture during extended cyclpg® !

To stah ilize the structure ps@abiliy Partia] substi
tution ofmanganese with oherme@] ekments tom ake
LMMy,Q (M= Co Al Ni etc) hasbeen stud
ed? 51. Among these ma1eria1§ LMn, CaQ shows
good cycle stah ility on repeated [.i ion nsertion and ex
tracton Moreove,r campared with sOoli-state reactpn
or hydmothemal] symhesi,s
prepare more stahle matergls due 1O
Nal\/[rQ has a stable hYered stuucture

on exchange method can
its Precursor

1 Exberinental]

Abundant Ca-dobed LM1}, CQQ) (0. 1= X=
0. 5) laYered structure cathode m aterjals were prepared
by ion exchange method The starting Jayered Navin
CQ()Z was prepared hY dissOving stoichiametric ratios
of (F, COONa  Co ( CHCOOy, - 4HO and
Mn (((H Q00), » 4H O in distilled water The solw
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tion was mechanically strred and evaporatd under at
mospheric Pressure f1 aj The residua] ge] was cal
cined aty50°C 10 ranove gase’s and the optained poa
der was gound and sintered at750°C forjp h under
flowng oxygen The Precursorwasmixed withjp tmes
excess of the eutect camposition ofLi\Q and L‘C’l

the mo] mtp of which wasgg :12 The m xture was
heaed at309C forg h in ajir washed with distilled
water and ehano] severa] tirne§ and hel;l dried ke
powvder at)oo’C forp4 h in air

2 Results and discussion

Fig1 shovs the XRD Patems of LMy, CQQ),
The cysta] Phases of a]] the samPles are iden tified 0 be
an ordered layered stucture and few secondary p oducts
are detected W ith the increase of the CO supstjtutpn
amount the Rkttee Paraneters are gettng 1a1ge,r {or
Co cotent is 1 the lattice parame€r is) 857 A
butwhen the Co conent reaches(). 5 the Jattice pa
raneter s ncreased ©2 879 A, This 8 due © the jon
ic radus of Cé' (0.754 A) ® larger han that of
Mid" (q 68 A). Fron M mage itcould be seen
that the LMI&7 Cg} Oz povder has regular shape and
well crystallize] The Particles have an average sjze of
ahoutz pm n length andg 5 pm nwidh and show w
nifom particle distrbutpn

Typia] mitia] chare dischar@ Pprofiles of 1y
LMn, CQ, () beween3 o and4 5 V i different
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current densijties are shown mn Fi€9 The chaige and
discharge capacities fided with the increase of current
density but it can he also opserved that aimost a]] of
the extracted [ithium ons n the char@ng reacton were
nserted at e follov ng discharging reactjon
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Fig 1 XRD patterns of Fig 2 Influence of the current
LiMn,_ Co 0,0 1=x=05) density on LiMn_ _Co_ O

Fig€3 shows the cyc]ing performance as a functpn
ofCo content jn the LMr}J CQ((Q. As ophalt § hta
duced into the LMr} < CQ(Q s}’ster’l the more d &
charge capacities are chtamne] The three sanples
showed the excellent cycle property the chage reten
tion was higher ﬁlangs% afterpg cycles n he poten
tia] ange 0f3 ~4 5 V The nfluence of different pa
tentg] anges n the cycling is showvn n Fi€4 At (
~4 5V the LMy, Cq, () delvered the highestd &
charge capacity of 175 mAh/g (Good cYcle properties
are hov both at3 0~ 4.5 V adp 5~4.5V

180, 2%,

5 10
“es

o P

> 10red " %eete

'..'.ll.ll g .

1 a e%c00 00 190 S IL

E‘m‘ SOOI 56400 9v vo g L |
0| g *

100f"
0 o~ LiMy, Co, O,
4 - LiMy, Co, 0, o)
) +- LiMy, Ca, O,
o o
03 0 5 2 10 20 E] © 0
Cycle number Cyde number

Fig. 4 Discharge capacity
vs cycle for LiMun, Co 0O,

Fig. 3 Discharge capacity as
a function of cycle for

LiMn,_Co0,

3 (Conclusons

LaYered structure LMn , Ca0), (0. 1= *=0. 5)
have been synhesized by in exchang€e method As
more anount of cophalt 18 ntrojuced nto the LMDM
CQ(()2 SY%‘[HT’I the more opvious Jayered strucure and
better cycle ability are obtained The LMy, CQ 5 O
delivered the highest discharge capacity of175 mAh, 8
and the chamre retention was higher hangs% afterp(
cycles
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