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LiMnO, precursors were synthesized by polymerized complex method, using malic acid and ethylene glycol.
Crystal phase of LiMnO; was affected by the reaction temperature and time of starting solution. Differential
thermal analysis and thermogravimetry revealed that a large amount of organic species and water was in-
volved in the LiMnO, precursor. The chemical composition of LiMnO, precursors was found to be in good
agreement with that of the starting solution composition. Single phase LiMn0, was obtained by heating at
900-940°C, for 12 h, The first discharge capacity of LiMnO; exhibited about 190 mAh/g at 0.1 mA/cm?, in
which 120 mAh/g were associated with the 4 V region and 70 mAh/g with the 3 V region. The. discharge
capacity decreased to 140 mA/g at 0.5 mA/em?, The discharge capacity gradually decreased with increasing
the number of cycles up to several cycles, but showed stable eycling performance after 10 cycles.
[Received December 7, 1998; Accepted February 19, 1999

Key-words : LiMnQ,, Cathode material, Lithium secondary battery, Polymerized complex method

1. # 3§

U A2 kBT = FEMS S v 7 VKRB & L
LTIRNF—BELARVOTE2OBTFEREOCOERL LTH
Bxh, FO—FRECERAINATWS. UFT7A2KE
OFEHFHC L BBSER ARV THWS., Th
Hit, Li/Lit EETH LV OBWREBMLAB LN EOHE
#BTHY, TONENZEEMFE LTLICO; iLFELTH
BY. COLAHORSEEIIEERNESE (R3m) ThYH, C
OFER T FI AL VDA VA=A — a VZEBICE
ZV, LiCO # FR & L2k BiboBHEEII272
mAh/g THs. Lo LAadb, ColdoA iR, BEE
DT LW b, BIETIE, LiNiO2 % LiMn O B H
B ELTEAINTWS. 2 IAM, LNO, CHERESA
7 MCHES BROET B EHSh Th 599,

—7, 9 FLEFERBEOBEALL, IVAVEYFTARE
BHEE LTHEETHES. COLEMHEREE S L CHEET
BRESITI LiMnOy I F S h 5 AV 3 VSR R RIS
CH B LiMnO, iz EAMBNTWS. BFETIE, SROES
=6 LiMnyOy i@ L3 53 X AR IEEHOE
HEMEDDEFMENTWSS, UF7A2KBILELTO
WA B 13148 mAh/g T B 0, LiMnO, @ #50% (284
mAh/g) TH5H. Licho T, LiMnO, ZIEEHE & LTHF
ATehid, LiCoO; kfibaUFy A2 kBl s LTRET
5. INE T, LiMnO, OARICIIBEREER CAHESH
TWwWaE, RNFHORGELELTSIE, RU, 4V TOE
ENMEWE EOMBENRS 5D, B & MEEKBEIZLD
500°CLL FOER T&E L, 0.1 mA/cm? T180 mAh/g DEE
FEHTWAHY, BEEELABCLV COBFESE WD,
Katayama 5§, BEMARGE G EEMERBICEH—HRD
LiMnO; #f8CT\Ww578, UFwh 2 &KEhE LTORIILER
EERREIhTWEWD . AR CIESFERESEICLD
LiMnO, &R %A/,

465

SEEAERDR, V-7 ERRCE 1R OREENE
HBLND T LOEMC, RRWIMESCRBE L ORI,
FEREMHATAIENTEEDT, "7 A4 FEIEEHO
HFROCHWHhTWAD, BME~OCHIIS E VRS
TRATHRWY. BEOIBEC, COHFEEAWTLINIO, o2
BLEZEML, B—EmATETHhsI &, BU, Y47
VDR BT B Z &R LT E .

FTC, ABEOHE, (D#S4AESE LD LiMnO; 7
BExARTAZE, @QBABEHIERBICEDLDUE
&5 2 5 EHe L, LiMnO, OREERSEEEHITH
L, QUFOL2RERE LTOMERFHETAZ L, 15
5.

2. EBHE

2.1 LiMnO; EIEEED &R

HFEERHC AR~ v A v (FEMESE TEM, Mn(NOs),)
RUMERY F7 A (FOEMEIZEM, LiINO;) #HwWk. Ch
HEEIVHEH (Li:Mn) #1:1Cks kS5 ICFrRH, BYEKIC
BREL, Fio, VOdBeIs v ya—iEgEmnLE. o
ZC, Mn(NOs), B UF LiNO; DJEEE30.05 mol/dm3 & L 7.
—%, UVOEOEE30.1 mol/dmd & L. iz, KrIF
V) a—VOREHIZERLT5:95& L. BALLE
WA100°Ch H160°CTRIE LA B 1~10h S TR X ®z.
FEi#, BEEs70/E—A—iKB L, 250Coky 7
L—FECHEERERSYE, BEAZ—IVRIZE 2% CTREL
7o ChERUTARSH, 350°CCHEULE L TiBRERE7:.

2.2 LiMnO, D& _

Boh/-EiERET KRS, 700~1000°C T2 h BFm L.
ChEI8MPa T~V y F (10mme¢) &L, B, 700~
1000°CT 1~24 h 8L L7-. ZOH%, KSFTHRAEIIE
HERFCEE L THER S


https://core.ac.uk/display/59037059?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

466 B FREEREIC & 5 LiMnO, Bl 0GR EUBIILF

2.3 FEREDFvZoRUE-I3Y

LiMnQ, DA FHEOREICITHR X SETER (vv 7
4 T, MXP-3V) #HW:. §iERGhORRUHRD
EHBOAT I 3 RERERSIER (EEEEHN, PTC-10)
RV, ATRER U LiMn0, O {LFEE R OS5I ICP 3
KR (SII, SP-4000) % H 7.

2.4 YFroh 2 KEBOEREUSFHE

LiMnOy Ic 72 F L7 5w 7 (BRAETER BRU7 v
FEIE (F4 v THEW) 2ERILTE8:6:6 225E51C
HAMPTRAL, FEI VA9V HERAVIF VIR IOE
FLA ARCEEEVF A (BEEBTESRN) AV, &
N—=R =i H—F (NFA w34 v,
7, BMAICIE, 1mol/dm3LiClOy /0 Ly h—iK
=M UA NI (FEHL:1) BEABEREYHV .
VFDIA2REMEITNVIVERAKFOIO—"TR gy 7 AA
THALTRY. FRECHEIBEZLIELTHTER (L
S$EI, HI-210B) kOl Lic. AEBERLIVEDL
25V &L, BHREEIZ0.1~0.5mA/cm? DFEIFR & L.

3. BRRUEE

3.1 RSSO E

FUGRERURIGRRAERORERRUTERMAIC LD XS
EEY 2 A ERE L., RIGEE S FROETEHRUE
AL DOBFER | ICRT. CCC, RGEMIZ6h & L.
7, BEROREERBESIC X DY L, HBEAER Lir\
BREETHEDL L L, WINORELBROMBIEIERES A
T, BETH-/c. LHLashb, BohiiBE2000°CT
12h BAB+ 5 L, 100°CH H140°CCHR L A FTBR (5 Tl
LiMnO, i 21 LiMngOy b FMICER LR, o
FREBEFRTL A A vib T hic#EsHm L Tuwitne
EBEZONS. —7, 160°CTER LRGN, B0
LiMnO, %8507, LAehoT, LidFveMnA Fv e
1:1 CHEAGEHRESEAICTI60CH L CORIGESLE L
TAHIERGholk.

Table 1. Effect of Reaction Temperature on Solution Stability
and Crystal Form

Temperature / °C Stability Crystal form

100 Stable LiMnO2 LiMn204
120 Stable LiMnO2 LiMn204
140 Stable LiMnQ:z LiMn204
160 Stable LiMnO:

Reaction time : 6 h

Table 2. Effect of Reaction Time on Solution Stability and
Crystal Form

Reaction time / h Stability Crystal form
1 Stable LiMnO:2 LiMn204
2 Stable LiMnO2 LiMn204
4 Stable LiMnO2
5 Stable LiMnOz

Reaction temperature : 160°C
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Fig. 1. DTA-TG curves of LiMnO, precursor.
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Fig. 5. Change of crystal structure in cathode after 50 cycles.
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