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Preparation of LiMn:-M:0: (M =Y, Ce) electrodes
and its Electrochemical Properties

Yasumasa Takeuchi, Takao Umeda,
Takayuki Moroga and Masayuki Takashima

The quaternary spinels LiMnzxMxOs (M=Y,Ce), which has the structure that Mn is partly replaced by M
(x=0~0.3), were prepared and the electrochemical properties of these compounds as a positive electrode
characterized. The spinel compounds were prepared at the range of temperature from 350 to 900C using
tartaric acid and metal acetate as starting materials. The charge and discharge experiments of the electrodes
were carried out in PC-DME solution containing 1M-LiClOs.

When the M shows Ce in LiMn2-«MxO4 with x=0.1 at 700°C, electrochemical properties of the compound
gave the best result obtained in this study. On the other hand, when the M shows Y in LiMnz.MzQ4 with
x=0.05 at 700°C, that of the compound also gave the best result obtained in this study.

1. # B

FEDTLZ b=/ 2A0EHRIDEELVLORH 5, BFHRBO/NEIL - BRIL - FikeE
LT, TNOLOBBOBRL LTEZRXLX—EET, EFEMOBHOBENARIEEh
TW3, 7., BEOFEDFALBERTED, 7V - THRBKBTERF LV KREHOMN
BEHFEIR TS, ZOXI AR, BEEZREROEALZBBLTY FUV LAERO
“hRBHMLOFRBRIBAIZITDODATNS, EEMEE L THRORRICR>TND A TRV
LiMn, O tx. o> EABHEHA 21F LiCoO,, LiNiO, 72 EICH R THRABZENEL . KHEO YA
I VEEHEL 2B TRBETHXREL 25, Ziu, Mo OBM, FRERICKIT5#lE
DREEN. BLUHERBICBT ARTFRATOY— - 77 —HR[(Mn* Mn*) > 1172 EBR
HTHdEEhTVWRY, ZOMELRRT5HEH T, AEFXLO Mn O—HEMHOEBTRT
BRTHZ LN, ZLOWEIN—FTITOATNS,

FHETIL, EBERICBT20EL 04T 2 BT, &BRFRESIOERRL HEVE L
LTAW:, —F., BRITEM2HFHETE TH D Y(Yttrium), Ce(Cerium) & L, LiMnzxMxOa(x
=0, 0.05, 0.1, 0.3) 8 L, ThoORBEZREIC L TEAVEZMAA LT THRBREERZTLVY
A 7 NVEHERR E OBTILERFEL R L -,

223, PMRE L L CEBEYROBMEERNE, BIOWK X REFRELZITR., REEM
BORBBELTE RHBESEL OBBRER I, ReBATH2 TRELLEBRTE M=
In(Indium) DFE R & DHBEIZ OV T HHFETHRET 5,

* JOHELER kx IWABLFEHEBRERE k%% BHREIER

— 245 —



BHTEREMARLE W335 2003

2. RBRH X

2. 1 HHOARAE

HEVEIBEERE I UCSREMEL L, OBEERG VT4 T A7), O¥f~ 1
AR R), OF/( ~ U U AR IIBLFEHR) T 23R VAT HIFTAT X
7). @QFRY F U A ATEIRILERID 4ABE AV, ThEEEALL 0:Q:
@=3:(2—x):x: 1LARBIXIHELE, Z2Tx=0, 005 01, 03 &£L7%, x=0
IFAE XN LiMn, O  BREIOAREZERL, x=0.05, 0.1, 03 iTFh FhiBEHEY 25, 5, 15% &
L7z LicfY T3, ROTRIM? LRIRIC, BEBOTY ) — VKB L O LiiEsE o ¥
J—NEREREL TRE®E. TREERE (Advantec #8¢) T 50°C. 20 BEBRARL -, Wi
Bk, BREEH T 290°C, 24 BRI PEERZ TRz, BiZ, R ERKETRIF(Advantec
B FIZ T 500~900°C T 5 FrRLE (HHEE 1°Cmin) L, 2B, BREITRTKETFTT
1To7z,

2. 2 MEHE
2. 2. 1 EAERR

AT (LT, EREHR (LRARRAR) L
TEFLyTIvr, T7uhki s 4 1(E i‘"

RI)LRDEDCRELE, ThEEELTE
BEICRE, NI Ay valeL—F—2RET
100kg,cm® T 10 7L 2%, BHZEEBL T 24 Gounter Electiods
RRRR L(EREL L, —F, SRIES LU T~ |
BIE&R LI EEHEALE, T j'
BRKIZIT IM-LiICI0, 28T L h— \
RER—F@C) : 1,2—Y X bF = # > (DME) =1 HmEg E
1 OWE (K520 pon UT) EBOTERIE L4
Bl BA Fig. DIZAr A9 FLERY 28 e ~NE i
THALTER, ZOENERE 3 BEE L “:'“_/[““dc R L sciervaen
GESHETN : FAEL) T, KR CHMEMRR T v
RATETH B,

- v
1
——jl
& -
'
1
R

Fig.1 Schematic illustration of sealed
three electrode cell.
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Fig.3 Charge-discharge curves by using LiMn2+Y:0s  Fig.4 Charge-discharge curves by using LiMnexYxO4
samples obtained at 500C. (x=0.05, 0.1, 0.3) samples obtained at 700°C. (x=0.05, 0.1, 0.3)
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Fig.5 Charge-discharge curves by using LiMnz<CexOs  Fig.6 Charge-discharge curves by using LiMnz-<CexO4

samples obtained at 500C. (x=0.05, 0.1, 0.3) samples obtained at 700C. (x=0.05, 0.1, 0.3)
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Fig.7 Charge-discharge curves by using x=0.05 in LiMn«M:Os  Fig.8 Charge-discharge curves by using x=0.1 in LiMn2-xMO4
samples obtained at 700°C.(M=Y, Ce, In) samples obtained at 700C.(M=Y, Ce, In)
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