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Crystal Structure and Electrochemical Properties of LiMnz-yM,O4
Cathode Material by Complex Substitution of Mg and Zn
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Abstract

Spinel LiMnz04 and LiMnz-yM,Os (M=Mg, Zn) powders were synthesized by solid-state method at
800T for 36h. Crystal structure and electrochemical properties were analyzed by X-ray diffraction,
charge-discharge test, cyclic voltammetry and ac impedance to LiMns-yM;Os All cathode material
showed spinel structure in X-ray diffraction. Ununiform distortion which calculated by (111) face and
(222) face was almost constant in spite of the change of the kind and the substituting ratio of the

metal cation in LiMnz-yMyQs (M=Mg, Zn).

LiMn1sMgoosZnossOa/Li cell substituted Mg? and Zn®

showed excellent discharge capacities than other cells, which it presented about 120mAh/g at the 1st
cycle and about 73mAh/g at the 250th cycle, respectively. AC impedance of LiMnz ,M,OsLi cells
showed the similar resistance of about 65~1102 before cycling.
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Fig. 1. X-ray diffraction patterns of LiMng-yMyOa.
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Fig. 2. Ununiform distortion of LiMnz-yM;O4.

A7 A2 A 788 =H %], Vol. 15, No. 4, April 2002.

=% ALEE dvedd we 72 Fdgde A9
Qe Aoz wodE oo wWa, F% go]lo]
gy AT gEAES 4P A7 54
€ Y Aow A2 F ¢r}

32 3= @Ede HIISHEY 24

Y 32 Mg Zn Yol X @] wet Az
# LiMnzyM;OuLi 49 WA &g Yeldla 9
. Zn7b X #E LiMmeZngOs A5 22L& 3
HA  HNolF9 ®HH &P 95mAh/glE
LiMn:Os B EH vt v 4d &3
VERE AR, 50 Mol E o] F o= 80mAh/g9
Ud 438 JeElY, LiMn0Os A3 853 v)
gte] % WA 542 Jetdn. LiMnOy A3
gE2AA, Mn® dole&e ZwA Lo A
37l e &A%l F9d ¢ A A zhe
q bgE doA &% #ibe Fog € H
712 @k olEd Mn® %ol Rele ARE
n®7t A@HEzA HH g3 e A
oo 38tH whgo] FHASIA WA &3] ¢
AaA He Aew dddr

Mg7t g8 AS GEHAEL 3 ¥HA Mol &
AA ¢ 120mAh/g& YeERH I 50U A Aol Fell A
o 110mAh/ge YEY, &5%  LiMnOstt
LiMni9Znoi104 A5 @EF| vldte] A wA o]
25 & %d £38 Holn . oAL Zn
Fol2o] AEd FFT FEIEFHE UE EAHS
Uetf= Aot o]EA Mgrt X3d AF #E
Hol LiMn:Ost LiMnioZngiOs B3 EE o

Discharge Capacity(mAlvg)

28 3 LiMnzyM,04/Li A2 WA g3
Fig. 3. Discharge capacity of LiMnz yMyO4/Li
cell.



J. of KIEEME(in Korean), Vol. 15, No. 4, April 2002.

8lo] & WA 432 JehyE 3 Mg 944
Aol Mnolyt Zn Fol2o] Hido 7Y m, FS
249 X-4 A Y ZAne 2AA BaY
EolA & £ AXo] Mg7t Y AF BEAE
9o A% Fx7 F YAsz, 239 277 H
2y A FRHRE G WEeR #
gEcHp) 24 F27F AAHY LiT oj2e] &
g P&sA  intercalation/deintercalation %7
W&ol Fud EAE 43 8, Mgt Znol
247k 00584 Egx#E LiMnsMgosZnesOy/Li
A& Mg Zno] 0184 @502 X@d JFE
o w3ty =3 GAY MolF EAEL veElWTh
LiMnioMgoosZnosO«/Li A2 R wisl] o] Fol A
o 120mAh/he] #¥H £FE HPx, 250UA A
o]gol M % 73mAh/gel WA £%E& HAPTH
o]gigt AL 16d9] Mn AEE Mg-0 EE
Zn-09] YAt AFHFA o] WAl HE T E
Mg} Zno) BAlel &g e} AY Fxo o
f Nz nedls g o Mg EE Znwt A
g8 AF gE2Ad s dHE B2H TXE
yAs7] grog dvdc)

a9 4%+ (a), (b) 2 ()& LiMnz M,04/Li A8
£EAYGAF FH4E e Ao (a3 Mn A&
go] Mg ¥ol&o] 018 A#¥ LiMmoMgoeO4/Li
dol dizly ¢@AUYAF 5L A AHE
vetm ok agdA & § kel F e 4t
3} Harzt 40Ve 415V 294 el A A
o] #4 W37} 385V, 39V 2 41V B oA U
guzn ed, oA 4z F g Ag-#4d v
2& vehe LiMmOs 35 €334 & ¢
S SAolt3]. #dA A Ae HAZI e
E AL Mnd 98E B4 dolo] XEHHIUY
& A= dHzz g au, FOAA
Wo|Zo N T sHe] Az Fask A e &4
=37t wEdes depynazy d3-@d ¥=2
7t 19 AYgLe & & AT 40Vek 39VelM Y
gy Hae FdF  ol£°] intercalation/
deintercalation®oll wel A AArb wEsE
Ao, 415Ve 41Velx dYelvde das F
0] &0} intercalation/deintercalation®l uwe} 27]¢]
cubic FZ7} F&E3e Aol AE-#Y Ha
= 2F HolFo] AYHolx A9 AU HA
o 2 ¥3sl glol dHEE ¢ &+ YA 2™
g, 3 A Ro|FdMe AN AAY Hgd 9
ol Uele 40V 229 AE H3g 39v #
29 #4 a7t F Mo cubic TR FE ¢

10

05¢

00F

Current (mA)

05 \
— 1steyde

_1.0 PR | | IR L IS VI S S Y
28 32 36 40 44

Potential (V vs Li/Li")
(a)

1.0

05¢

00¢f

Current (mA)

o5}

_1.0.1...lnnn-l....l....l..
28 32 386 40 44

Potential (V vs LilLi")
(b

Current (mA)

A0k o,

) ) P B ST R Y

28 32 36 40 4.4
Potential (V vs Li/Li")
(c)
ad 4 LiMn M,O4/Li A9 &8AGAF 54,
(a) LiMn;sMgo10s (b) LiMm eZno:O4
(c) LiMn1sMgo05Zno0504
Fig. 4. Cyclic voltammogram of LiMnz-yMyOs/Li
cell.
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Fig. 5. AC impedance of LiMnz-yM,O4/Li cell
before cycling.
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Table 1. AC impedance value of LiMnz-yMyOs/Li
cell before cycling.
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