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Preparation of spherical LiMn:Os for
Liion batteries based on controlled crystallization
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Abstract: A novel process was used to synthesize LiMn2 04 with spherical particles from cheap materials of Mn-
SOs, NH4HCO3, NH3s * H20 and LiCOs. The preparation started with a carefully controlled crystallization of M n-
COs. Thermal decomposition of MnCO3 was investigated by both DTA & TG analysis and X-ray diffractrometry.
The spherical Mn;03 is obtained by heating MnCO; at 560 C for 4 h, then is mixed with LiCoO3 and sintered at 750
C to produce spherical LiMn204. Its initial charge/ discharge capacities are 131 and 125 mA ¢ h/g, respectively,
and its cycling capacity retention is 84% at the 90th cycle.

Key words: spherical LiMn204; Ltion batteries; controlled crystallization; MnCO3; Mn20s

Wt B 1 P PRI BIE ST R R R AN TR, TP AR SR R T IR, B
IR IEN B T R MR 2 255K, BW HRAEE ) LiMnaL(Ac)» MR 45, (1
JECAEAE RO SR ORI VR S R B TR T R A R R ORERORL ] 35 48 Sk A R
/R T ZERT R TAEEREM RN S R, AR TR AT R o

© HEETH: HEREHE AR R 58T H (2002A A323020)
ke HH: 2005 - 05— 12; &7 H#H: 200506~ 15
YEG R MIB(1965 ), B, BI¥E.
BRAES: TR, I, Hif: 010-89796073; fEE: 010-89796031; E-mail: hexm@ tsinghua. edu. cn



FISHEHE M

AT B, &R R T A0 4 ik 1 4% F0 B0 7 R Tt TE AR R RO B R + 1391 -

A5z % LR 1) MnSO4, NH4sHCO; A
KA JEORHH % MnCOs, #3E )5 15 21 Mn2 03
VB Ry ) 4 R PR T AT AR A, A — AR AR N AT 5
BHA RERE . MnCOs R R — AN LIRS
ZRffy i A2 £E 300~ 400 °C I ] LA 4 iR 15 F)
MnO2, PLA T IR TT & B it A B R 2 . 57
AR R, HAFARBIGA, FEE— B HA
BE13 2 R AR TR ELI MnO, RTERAK . A SCHEF R
Pt g ik, DLBEMY AU MnSO, . NH.HCOs FIZE K
J ek, % HERE MnCOs . il i X% MnCOs #44)

T MnCO; #Jfiff ;R AL, #iE T MnCOs 584
SHRASLIT A Mno Os I B fE T 244 . AR 15
FH Mn2Os R TR AL ) BRTE By 4, SR 5 LAERTE
Mn>0s M HTIKARF] % LiMna 04 ERIEEL IR, AT5
B ER Y B BRAAE i B B I FLAL 2 R R

|

ARSI 2 2 PR AR AR I8 1 45 B AR SR
ZIER I MnCO;'" . £E MnSO. /K ¥ in A
NH.HCOs, &AW TR RN, 152 MnCOs I
VE .

MnSO4+ 2NH/sHCO; ——

MnCOs ¢ + (NH4)2S04+ H20+ CO2 1

AN 1 BRI 45 A R LA T, 2R
I MnSOs « Z /KM NH.HCOs /KW, a5
Ih R 5 P R PR /KRR, [ B FH 2K I T R
PRI N pH . &S5 HEE 44 DA S T
[V RE, AT 45 4 O B . &80k — e A ) R 0% 8
KRN, & MnCOs JUHE R B TF W08t AR R 3% F) 42
WOy, BB sE  RRATE, 93k
J& MnCO; ¥k .

BKIE MnCO5 ¥ 4 #4538 J5 13 BB JE M n, 03,
R HIRIREIE &4 750 CF B 5BE45 20 h,
FIERIE LiMn2 04 .

DTA #l TG 43 #rRH E ™ PCT ~ 1 B Hr
0. BRI X S AT 9 MR A Cu Ko, 40 kV,
120 mA REMAF, HHEE S LK 258 6(°)/
min F10. 02° . #F 5 B3 H 5 & S 4 LB JSM
6301 BUWLEE . 4 28 B i MR % SR 17] Bk
EHHAT .

FIf3EKE LiMn.Os 5 3 HF L BB, A 455
PTFE &M imth 8: 1: 1 RE, EABEIEK
F, #£120 CEZ T T4 24 h, DI R 7K, H

Motor

Thermometer

|pH meterh

Feed-in Feed-in
E Thermal
5 W water outlet
Overflow l
Thermal

water inlet

K1 4 i S N # s =R
Fig.1 Schematic diagram of reactor for

controlled crystallization process

WA 1 mol/ L LiPFs ff] EC+ DEC(f&RILL 11 1)
W, FEIEA celgard2400 I, ZE@R AWM FE
o P9 25T AR SO . R A R R R 2E R X
(LAND = BT ~ 10) X #5484 o yth 35 47 70 7550 s 3
SR YE 3. 35~ 4,35V, FIMHL RS E N
0.5mA/cem?, A& 0.4C 5%,

2 #giRHiHe

I FE 2 41 45 2 4% 1 MinC O B ik B0 150
BRIER R, BAMRL st o Sk, Haou e
SN 2 Fros, BORL K /NZ) Ky 20 B . PR 58 % FE
2. 1g/em’.

P SCHR[ 15] TR, MnCOs 7E 400 CHY, Kpik
A MnO, . (HSZK &I, Hoi Ak 75 B K i),
HE&MHZ, HRAMEHR B 2040 . MnCOs B TG/
DTA Mh&wniE 3 fis.

76 TDA Mgk I, ¥ 5G7E 120 CHHBL— AT
e, SN SR R B K AR R RE L ARJE M
300 CH| 520 CR&— Mg AT RE, XF R (1) B
& MnCOs (M5 fif ) NI 7 CO, . 7 420 Chb
IR RIS B MnCOs B4k gy MO, ¥ 43 fif 1L 72 .
TMAE 520 CAb H B — AN 58 (1 W FAleg, o R ) 3
& MnO: #4648 Mn2 05 FOEFE . AR 1) #U5 &
Bk ek BoR, FESM 300 CAETFEG B ZL, 400
CIf RER IR E S 520 CHFREHRKLBE . &
400 CHI, FiEHI%H 15%; % 560 CHf, FEHR



+ 1392 - HEA O EER

2005 9 H

B2 MnCOs [ RBL I A
Fig.2 SEM images of MnCO3 powders
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