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Abstract

Crystallized LiMn:-yMg,O4 powder was prepared by calcining the mixture of LiOH-H:0, MnQO: and
MgO at 800T for 36h in an air atmosphere. The structure of LiMn;yMg,O4 crystallites was analyzed
from powder X-ray diffraction data as a cubic spinel, space group Fd3m. Though all cathode material
showed spinel phase based on cubic phase in X-ray diffraction, other peaks gradually exhibited and
became intense with increasing y value in LiMnz,Mg,Os However, ununiform which calculated by
(111) face and (222) face was constant in spite of the increase of y value, except pure LiMn:Qs AC
impedance of Li/LiMn; (Mg.,O4 cells revealed the similar resistance of about 700 before cycling. In
addition, The impedance of Li/LiMn;9Mgo104 cell changed during charge and discharge or after cycling.

Key Words : LiMn20Os, LiMn.-yMgyOs, Cathode material, X-ray diffraction, AC impedance

LME € A EFZ AL 750 #EEA 1Y
W &

Chalcogen 3}gEoltt 2§ F4 AHEEL dF 201 %q; 1990“?“’}\\4}\}0“)‘1 He il
A o o o 3 L -1 = 37112-5- A}—g—ﬁ]—;l E}'—x—a 'T""loi /‘}"g‘t,.’ E]

22k M=o FF BEAZA ZGA diso] gk s
o Sslol olx B ol® HAE Hz=z AdFAel wet gE o

2y, gE 22 Axe gdEE AAET] Hslky -

BIoz PE 24 A BAS A Ho < HAo dig A7 MEEe]l A FAHAG.
cell Asjtolut A= kA BollA chalcogen 3HEE HaF FIo2 AEsc HE o) AAdAE A
of B8] 243 EAMS 2tu glo] AR T AE 9 EAol HA HA9 EAo] 2 oL nlx7]
- B qE. FIe) FFY 54 P Fagol UF
Heol, &dF ol HAEL I ud @& A7
* o ddEta 47 et Agsa Yo dF ol HA[]E AForE
G35 FHA) 5T £¥F 30094, LiCoO[2], LiNiC:[3], LiNii-,Co,O:4]s} 22 248
Fax: 062-530-0077 EFEo] ol AHEHol ot HITE Colt Ni
E-mail : u9698014@chonnam.ac kr) 9] 7}FHe] vKN7) e 339 F2E 7HA spinel
AR ga AR A B89 LiMnOJS17t 21§ o2 dAe A 32
wxx 1 ZM O] OIS 7|3} Wol A7E1 3Uth LiMnOse WA FHL 0<x
S LI B si gde] 4vet lgxh<2 dde va Fag -'r=-
20019 149 159 A4, 20019 28 209 1Agarge NS R GHeR WAL 3V G 4M, cubic
2001 39 139 ZiHJA}%E '?‘.71:°ﬂki tetragonal TRE %/g‘ 75_017}' 0&0{\,}7]

309



J. KIEEME Vol. 14, No. 4, April 2001.

W&ol Jahn-Teller HH[6,7]% Hoig ¥ {3}
dyse] FHH AHFL F3 £F B2 gl
A g WA, LiMnOsE 4V g9 xties
Abgol AT 28X, 4V FYME £F
27} Ueldel] wet ol2lg FAHE #dsr] A%
A7gel Agsa ok

4V g4 QelMe Aol HAE AT S,
Be AFAELE Mno] d%¥ X@H  spinel¥
LiMn; \M,04(M=Cr, Co, Ni %)[89]2] EAo| twh3}
o A& %t} Hosoyal8] $& Mn tiAld] 3¢
gol F& Edo] spineld) AFAE BAAZTE
A& BHusgct £%, Hayashil9] & @€ A
T B9 Molg BAde] 4L LiMn:0.2 Mn-0O
A et 98 ALY LiMn M09 MO ¥H
A M-O AgHel ol 7Fsr] wEoleta Ats
2 gl

E dFME LiMn0s8l Mn Y% 8 Mg® %ol
Loz @3t AT YEFL AZXdn X-4 3
3 24 92 AC impedance =3 €& 23 Mg” 3
7} g AA F=2¢ AC impedance’} A 7]3}3t
A B4 wXE G dF dF FAHE BuP
c}.

2. NEH=E S AEHYY

2.1 LiMnzyM,O21 M=

g dFdA AlgE HF §E3F LiMne Mg,Os=
€% €3 LIOH-H,0, MnO; ¥ MgOE ZZ9 &
Hlo] we}l olehg FollA 5A1F EFstY 80T R o
BE8 FUAII, 100TAA 1A ¢ 1F A
2% F pellet¥el2 wEo] 800THA 36413 F
A2 3 vH10-12]. EAxel¥ ZZ9) LiMnz ,MgyOs
ANEE Quartz fEdlA oiMstA B, 24
325meshell E#AIZT oldl, Y YAIEL 44um
ol&t gt

22 MAe H=x

AT Aze 80wt%e AF $EH, =AAQ
sp-270 15wt%%} N-methylpyrrolidone (NMP)-& vf
of =<9 5wt%9 polyvinylidene fluoride(PVDF)
solution® FY3HA T3 &, 712 AZ Z 2cm
o] Al foildl £%3}1, roll press® &% F 104
Bt 100CE AF Az Az

F 9 #Fx AFE Li 48 AH83ed, A
MF9 WYL 25cm x 25cmE e AR A B0l

Fol o8 FAAHHEE sHqch Aoz IM

2

LiCIOyPC(Merck Co.) M3 N A}&3 ¢

23 3= §EN9 FYTE 24

AF Ao A49 229 LiMng,Mg,0s £%€
RigakuAl 9] Dmax/1200 X-4 33 B 7|8 A}43}
o 24 FZ2E BYSAT FAEAGEW)E 5 ~
0°RA%, FA £5E 2/minoltt  X-He&
Ni-filter2 @A 3tA1Z] CuKay(1.5405A)%4 011 ch.

2.4 AC impedance &% A ¥

LiMnz-yMgyOs 35 E 29 AC impedance %
A& A8 3 AF dg A7 9 Fz A2o=w
T8 38T celld ol2E E97]9 glove box4el
T4% ¥ Li/LiMnz-yMgyOs celldl 3 Zahner
ElectrikAt¢] IM6 Impedance Measurement System
€ o]§3ld AC impedance® ZH3lPow, oln
Fu HeE 5mHz ~ 2MHzoll1, I EL 10mV
ol R ch '

.33 % 2@

31 ¥ 23 AFYTE 24
:L% 1& Mg i]%%ql U’}'E}' 7’“}.% LlengvO4

.
40 48

IR SO
1, o oriee

ey
Lk et ms
] ey

! ! 0.00 moi !

10 20 30 40 50 80 70
20 (deg., Cuka,)

Intensity (a.u.)

:lﬂ 1. LiMn2-yngO4‘°’] X')\'j. ﬂ@ %A—'}
Fig. 1. X-ray diffraction patterns of LiMnz-yMgyOa.
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Table 1. AC impedance value of LiMnz-,Mg,O4
before charge.

Rs Rct Cs Ls

(Q) (@) (uF) (uH) D
000 33 13543 762674 171 22x10°
005 32 8057 31125 138 68x10°
008 33 77.14 213665 128 7.2x10°
010 34 6561 227944 143 82x10°
012 33 7455 164631 126 54x10°
015 35 6627 288806 133 80x10%
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Rs Rct Cs Ls

(2) () (uF)  (uH)
325 36 6681 236145 123 79x10°
395 36 6121 191080 118 67x10°®
405 37 2027 42348 137 53x10°
419 38 2023 42009 136 12x10°
430 38 2022 42223 135 86x10°
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4. 4 B
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