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Electrochemical properties of LiMnxCr.xO; cathode materials for lithium ion battery
En-Mei Jin, Yeon-Su Jeon, Hyoung-Ryoul Beak, Hal-Bon Gu, Myung-Mo Son’
Dept. of Electrical, Chonnam National Univ, Daegu Technical College”

Abstract : 0-LiMnO; is known to have poor cycle performance causing the irreversible phase transformation on cycling.
In this paper, the effect of chemical substitution on improving cycle performance of o0-LiMnO, was studied at the
compositions of LiCrxMn;xOx(x=0, 0.1, 0.2, 0.4). XRD is showed that structure of LiCrxMn;.xO, transformed from
orthorhombic to spinel according to the increase of substitute degree. For lithium ion battery applications,

LiCrxMn;.xO/Li cell were characterized electrochemically by charge/discharge cycling.

Key Words : 0-LiMnO;, LiCrxMn; x0,, Spinel, transformed.

1. A2 SO0l DB SEE 1S 1A SO 00T UBt HEFHA
. . i Ch AES 22 3|8 Q&2 VR0 2X2em’S] H2
HH =1 2 1= = Ad X o] ™Mo
B I8 OIS OIMBAE F= A8 BRI HUS BIMO2 dittingSt D 110CHA 2412 SO+ NBAXE 51K
2 ARSI D UYLH1-2). 218 012 2T B2 SHEAN O L Ms0.€) fraic S0 €18 &3 . 8% BS O] 71
. LiCrxMny; faradic EtS et eE IS =
LiCoO,, LINIO,2} 22 &4 & X0 B820| AR
N H2 202Dl U3 glove box WIOIA LiCrxMn,.xO/Li cell@
oLt J120l MESHD B0l HSH 52 22 JIF AT eSO m;i”of:v:.],:;c DEC (11 I;’; ':}’;i};zf -
AEOTAR=WH, & 1 - DS O .
2 PEQ LiMmOJt APEI0N RO LiMmO,s 8- gm0l S T 0 L T 5. was
= - = SoTIT 4I3V~L. , 8552 0.25mA/cm codE
E%f: SC 358 STIAI) LIBLDI B2 ﬁng o TMBIACL cell2l B2 SERE 22 Li2 AFRSIQUCH T3t
2t=2 4 S 28t 5 X3
2 S2S JIE LiMnO,0ll TH8 &It S50 IME D MnO, H32] & . 9 Al cell LSO H 1o SAT cel
ACHL J2U AOI0| IMEN D2t ABEHUM ATE o &= ST Aee T AT et
;xéﬂ . g 01702 4 0 ox5ixl ;‘HJ[ZS_] o MES ZHID| ABI0| DF LMHAS STGIACL SH0|
4 & rottSo -0 (9] A PR
: Zahner Electric2] IM6 Impedance measurement system &H|S
AT0INE OIE B0l =D ALIN X0 Lin,8 B I T TR T T A o
= = S , 0= [¢] N &= 2MHz~10mHz
E50, Cr2 B OZA LiMn0,9l & - 2H0l IS0 T e e e A

2 HSAIBIRA S ESHRCH
AW PE2 HOISHE SHES HSHD SHACH SN REstRt

o

3.2 € 3

A8 12 850TOHAM ZXH2IetH HZEE LiCrxMn;.x0;
C(x=0, 0.1, 0.2, 0.4)XH= 2 THIXE 2456II ot
O £EFE X-M4 3 & 4 Z2UE LIEHND QUL HEE &
= &82% LiMnO,= orthorthombic FXE &OILACH
LiCrxMn;.x0; (x=0.1, 0.2, 0.4)E= & SEE Cr OIS0 &

2.4 8
2 HFMA LiCrxMn;.x02(x=0, 0.1, 0.2, 0.HEEBEE M=
5t ASt EYEA 2= LiOH - H,O(Aldrich Co, 99.995%),
MnO(Aldrich Co, 97%), Cr,COs(Aldrich Co, 99.995%)E AtE
OIRALH LEE 22 ELESTE RLUA 1AI2US STt

0f Pellet HEHZ CHSQALL. Pellet EEHE & SEE 8507C OF

- o _ OIS ANYE XD HAHZIUSE & £ A0 33°F
E2A BHIIHA 12412 EXCE XE#BIYUCH XL o
= o oxlo = i e o = = Z0A MnO:0f HEStE TIZ(@EANI LIEIGSE & +
Ol 22 S&EE NMPE 0/23d10 &4 ball millingE & & _ _ N _
. = = Q=0 Ol2& D= SLEAUE0] 2F3 BIS2 6HX S
90 COIA 24A12F LEIAHZXE GIULCH g=e oD 2oIC
M3 HEIO ABE I SR BYo ZHIXE, B A= Ablors 20IC
- = - . j.:a::' 2E LiCernl.x02/Li CC”—O-I % N gx\_'i A’ ‘é'&g%’%
BRETE IASH)| 20t RighkuAt2l Dmax/1200 X-4d
- - o ano LIEH Z30ICH x=0.120 B2, x=0 2C} =2 YIS 2t
2 BAJE MESTIRACH O I FAERAE=20)= 10°~80 _
N . . - 2 LIEHHA2M, x=0.22 0.4 & D= 40A1012 0IF YA
D, FMEEE 5%minOl UL X-82 Ni-filter2 SHM3} 220] x=0 L Y0 CJA 9S SR S LELS
== Xx=0 = X SlESE = AA
Al2) CuKa¢dOIUCt. _
Ch Jedlt x=0 2 W20 A3 OHHE Al0IZ2 S48

&3 HX=s 33 2F LiCrxMn;x0;0l Super-P black,
PVDF(polyvinylidene fluoride)E & JtS10 80wt%: 10w1%:10wt%
9 Z4HIZ &del8 HESIALL M8 sei2lE Al foilS

LIEHHACH
O8 32 850CHAM ZHM2l 6t M= = #2

2

- 418 -



o
=]

LiCrosMnosOy/Li cell® &20 A & - 2E Al SF8 &
HA AMEYOIL F3IS2 HEES MOIB X))
9F 240Q OIALD, R ALOIZ HHE =les & 2028 LIEIW
O 30HM AMOIZ2 RUE 30Q0-35Q =2 OHAZIEY
. ooz 2t dAHANE 33 URY & ol
EHat S0 98 warburg SMEAE LIEIHE 45° 3%
JI20T HHRE0 B X1 UASH, JIEWHE B9
H3te cell IR OIA 2IE0I2 EA=EE 20I6ta QUCH

.2 B

4
2 oAM= - 22 HIISIEN SHE E&AII

?
X=0

— A A | W
3
8
b “‘AJ
B . X=0.1
c
8
£

A e X=0.2

\ ° X=0.4

10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
2-Theta

Fig.1. XRD patterns of LiCrxMn;.xO, materials.
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Fig.2. Discharge capacity of LiCrxMn,.xO/Li cells.
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Fig 3. AC Impedance spectra of LiCrosMnosO2/Li cell.
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