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Preparation and Analysis of LiMn2Os; Cathode Material substituted Mg and Zn

HeolM' REE" stps™
(In-Seong Jeong', Hal-Bon Gu”, Kyoo-Seung Han™)

Abstract

Spinel LiMn204 and LiMnisMgoesZnoesQs powders were synthesized by solid-state method at 800TC
for 36h. Crystal structure and electrochemical properties were analyzed by X-ray diffraction,
charge-discharge test, cyclic voltammetry and ac impedance to LiMn:O4 and LiMn;sMgoosZnoesOs All
cathode material showed spinel structure in X-ray diffraction. LiMnieMgosZnosOs/Li cell substituted
Mgz’ 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
LiMn; sMgosZnoosOs/Li cells showed the similar resistance of about 65~1102 before cycling.
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Fig. 1. X-ray diffraction patterns of LiMnz-;M,Oa.

- 708 -



Discharge Capacity(mAh/g)

218 2. LiMnz-yM,O4/L1 29 Hd 85,
Fig. 2. Discharge capacity of LiMnz-yM;O4/Li
cell.
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Fig. 3. Cyclic voltammmogram of

LiMni sMgoasZnoesOs/Li cell.
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Fig. 4. AC impedance of LiMnz-yM,OJ/Li cell
before cycling.
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Table 1. AC impedance value of LiMnzyM,04/Li
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0.00 33 135 762674 171 22x10°

oMl% 34 656 227944 143 82x10°
Zn -8
Zn o3 105 612542 137 0940
Mg0.05 -8
V005 3 12 63273 128 2110

E4e 2% ARE Jehdz Yok Mg9 Zn
9ol o] 00584 Xgd AFL Mg Tt Znvt
77k 0184 950 Agd AFSde gy 7
7+ 40Vsh 415V H244 5 sl 4E sa3,
41V} 39V ¥IA F e g4 3z E Y
Wx gleh, oled d4E& Fhd A gelA A
WA #ygolx 4z F os49 e dgge] ve
U R dHste Hejvh =3, Mgt Zn %ol
0] 00584 EFXNPE FFL Mg =& Znvh
7z 0184 9ExRez AP AFEA vy
A A Molgry 4384 ¥ae arpPt a

- 709 -



3, 98 Rol|Fo] AYPHE FUNE SA3 Ha
o 277k 23 ¢AY EXE JdeEhiE AL ¢
# ogle). ole Aur Mol zegEeh <A
422 Jeldd 293 AE ZAas dAF
ZAolth olHF AFYE Ui YI& FFA
Agh X-A gd" 4 A9 Ho] FAHAFRI}
A Y] ez serd(7]

a¥ 4% LiMne-,M,OyLi Ao g Z4A A
d A nF duds 53 FAFol|x, o] wF o
P22 78 FELS F 14 JeEhlAG. B
E e Add A3 (Rs)e F& Fold X §Fd
BAYe] 3R2~3AEE  UHURT  £5E
LiMnOyLi 48 43 Ay Aol of 13509 A
= ARet), o 76004F 2] AFAAEA(Cs), % 170
Hel d"ex(Ls) 282 9 10%cm’s™ o g4tA
F(D) #L ey utEe), g4 gole] AF
¥ 33 #2359 394 NE A9 HF AY
& 65~1120, AMAAEAE 22000~632004F, VY
B2 12~140H 283 84 AFe 10%m’s A
2 Jvehdd, A E 4dgds BEAZE ol A
£ 4 5 U & Yol NBH AT EF
AEL % &8 LiMnOy 45 ER) uld
o otdE YHuA EAS YEbd =3, 7 o
HyzdE A3 YR FF oL &4 &x4
2|5 warburg Y9¥WP2E YeEhdiEe HA FE
BoAan gich HAREY V) Eojn Hre W3
e 4 YoM 2F ol 4 £z & oudid.
o] Bl £ 8 AA AMNEE ¥ 14 uENd
vhe} i, Mg £¥ Zng 018 &% AgaAY
Mg¢ Zng 00584 B85 AF g8AEY
o]l B4 £57 £4% LiMmOs B0 15 FE
wzA Jebgch ol2d 27 dud2re AN
o Aol AMaFete Arisled EA3 v d
4P A} YL 9 F YUt

&2 1F o o

o

4.8 E

B A7 A Mgt Zng H8IA Az
LiMnzOs9} LiMn;sMgoosZnosOs B GE ] o
§ 2A 72 9 AUHEH EA4S 478 29
& a3y g3 @k
1. X-4 kT 4 25, LiMn0q9}

LiMnioMgoosZnosOs S B2 spinel 72

7t YA HEAS.

2. Mg$t Znol EgX3g A5 ¥Ede 3 WA

wolgolal ¢k 120mAh/gd #HAH £F& e

Wi, 25084 Kol % 73mAh/ge HA

%S Holn 71 AAE RojE E4E v
Aot oA dHY 2R 7= ¥ d9da §
A3 #AZE de Aoz wdEH

3 27 BF gHRA ENHAAE F& Folo]
Agd 3F BEIE0 €FF LiMnOo) ¥
3t dAE d9ds 54E& vehle RA$
g

2o &8l

(11 <4, 485, o #, vAF wi7, 78
“dxegl 2o W& LiMnOs B 8EZY
27 Fz8 A gegE 5499 §aT, 3
NAARAARTE +=EA, Vol 12, No. 4, pp
354 - 360, 1999.

[21 1 S. Jeong, J. U. Kim and H. B. Gu,
“Electrochemical Properties of LiMgyMnp-,0O4
Spinel Phases for Rechargeable Lithium
Batteries,” J. Power Sources, Vol. 102, pp. 55
- 59, 2001. .

[3] J. U. Kim, I S. Jeong, S. I. Moon and H. B.
Gu, "Electrochemical Characteristics of

LiMn20s-Polypyrrole Composite Cathode for
Lithium Polymer Batteries, J. Power Sources,
Vol. 97-98, pp. 450-453, 2001.

4] AQA, AFS, T, PYS, &9E,
“LiMreyM;04 35 &9 A3y &
A/ LiMnz,Mg,0s2] 2% 2 2 AC
Impedance &4", #3 A7/ HAAAELE =&
A, Vol. 14, No. 4, pp. 309 - 315, 2001.

Bl AQA, AFS, 7EE, AP, &9, 5

], “LiMnzyM,0s BT EEFe Ad7883

A/ LiMnz-yM;04M=2Zn, Mg)9] %43 2

FHAF &Y, FFANAAAEYGE &

A}, Vol. 14, No. 4, pp. 316 - 322, 2001.

(6] AYAM, FEE, HEFSR, <9z, oJHF,
“LiMnz-yM,0; 35 &EF 9 #7139 54
/L LiMn,.,MgyO.8) 393 43 AC d¥

dxe 2% &4, #FAVHAARE S

A}, Vol. 14, No. 8, pp. 663 - 669, 2001.

A, sy, 7+, ‘Mgt Znd BEAF

& LiMn:-yM,O¢ A5 BEHe] 2% T

2 AV 847, FFH/NARAARY

=84, Vol. 15, No. 4, pp. 361 - 366,

2002. '

Ao

N

o oy dn

P
A

O

(7] B4

r

=i}

L - g

- 710 -



