46
2007 6

ACTA  SCENTIARUM NATURALTM UNWVERSITATIS SUNYATSENI Jun

) Vol 46 Sup
2007

Preparaton and C haracterjization of [ ,ayered
LMn . Nj. () CathodeMater@ls {or
L ithium Jon Batteries by SolLge]M ethod

XIANG Jpyuan TU Jiang ping WU Huiming
(Deparment ofMaterg]s Science and Engineer'pg ZhejiangUniversiTy Harlgzhou3100277 China

Abstraczt ] ayered LMn0 5\]}‘) 5()2 cathode materjalswer prepard by a sol8emethod using aqueous sojutons of correspond ngm eta]

acetates and glycolic acy as the chelating agent The obtained Powders have he tP icaly _NaFt{)7 structur§ and te Partcles are he

ween3)~400 M i sizes The inita] dischar@e capaci®y of theLi\/[nQ5 N(}.s ()2 ohtained atgpp’C was ahout] g 2 mAh €1 by cye
|08 the ce]]l betweeny 5 Vandyg 3 V' Afterpg cYc]c§ the discharge capacity of e laYered canpound mm ained overgguy of the ni

tia] dischar@e capacity at a current densi® of | mA an 2
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As a new generation cathode materja] for [ithium
on bamerie,s layered LMn() has good characteristics
such as low oos;t nontoxicit}’ safety and high capacity
Hozveve’r the stucure s unst@ple while cye]in,ib7 and
the wnthesis of Javered LMr(), isa bitdifficult
Many groups have repored that transitpon meta]
substitution ( LM1 ,McQ, M= Nj Co Cr Fg
can mpove the stahiliy' ! Kang?  identifed
LMn Nj, Q isa higher me as |ihim batery elec
tode by using a @ntio canputational modeling In
previous Jiteramres LM, Nj, () were developed by
on exchange meﬂnod which ©$ canplex process and
expensive cost In this WOI’I,{ a solge|lmethod was at
tempted © synthesiz LM ; Njs (), and the stucture
and electrochem jca] characterjzation were discussed

1 ExPperinenta]

CH COOLi 2H Q  Ni ( CHCOOy, * 4HO
and Mn ( CH, 00y, = 4H O were disolved in dis
tilled waer as the stochnetrc anounts of L]\/[r&5
Nés Q. The PH value of the solution was mamntamned
bewweeng and 1 using citric acid and anmonja ‘The
glycolic acid was dripped nto the OJution as chelathg
agent and stimred contjnuously unt] a transparent soj
was ohtamne] Evaporate the so] at 1p0°C  {orpq b
then annealed the ge| precursor at50)°C  {org b he
resulted powder was grounded and calemed aty50 ~
950C foro4 h

o) : 20070110
(1984 o s ;

Article T} 05296579 (2007) SI1-0025-02

72 Rusults and discussion

Fi€1 showvs XRD bpattems of as— s¥nthesged
LMn, Nj, Q Povders The LMy Nj, O, Powders
have welldefined JaYered R3m snuctuae besdes
same [ittle N{) Peaks as inpurites appeared As he
temperature 'ncreasegi the separation beiween(()lg)
and (110) becan e c;bviou§ tatmeans the higher e
tamperaure the better the [aYered stucturdd — The
SEM inages of e lavered LMn  Nj, O snthesized
aty50 ~950°C are shown in Fg The partcles ob.
taned atgpn’C have fne morpho]cg’y and are hetween
300 ~400 M i Sizes
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Fig 1 X-mydiffraction patems prMn Nj O,
synthesized at different temperatures
FFi83 Presents the inita] cham®e and dischame

cuwes {for the LMn, Njs Q electiode pbeweeny § ~

4.3V at a current density ofg {mA an ?, [t shows
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that the intial chamBe and dischame specific capacities
of layered .Mn  Nig. 50, obtained atgppC are de
temined © be g0, 3 ardie]. 2 MAh &' ndicatng
that the coulanbic efficiency reachesgg 4% .

Fg2 SEM mages of Lavered LMD  Nj O
synhesized at( 3 750°C, ('b) 800C, ( ¢ 850C,
(d 900C, (9 950C

Fig4q <howvs the cyclng€ performances of te
LMy, Njs Q Afterpg cycles  the dischage capacity
of the samPple ohtined atg50°C wasi40. 2 mAh g’l’
still ranainingg7 (g4 ©Of the nital discharge capacity
And the sanples obtained atgpp’C and 950°C re
maijned 75 9% and 78 5%, respectively The fad n€
n capaciy should be due t0 the change fran JaYer
stucture 10 spmne] structure Jurng chame and d&
charge process
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Fig4 Cycling performances
of layered LiMn  Ni O
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Fig.3 The first charge-discharge

curves for LiMn  ,Ni O,

Concluspons

3

The lavered I.Mn , Nj, O, Prepared by solge]
method shows the ¥Pica] Rgm structure and h Bher
the calcined tempemtur’e better the hYered crysta]liza
tiom The Particles obtained atgpp’C have fine mor
pho]cgy are heweenggp ~400 M n sies and deliv
ered a capacity ofjg1. 2 mAh g1 on the first cycl and
sustaped 140, 2 MAh &' afterp cYcles at the charge,
d ischarge voltage range ofy 5 ~4. 3 V
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