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AFH L IStructure, electrochemical properties and thermal stability of cathode materials for Li-ion
battery] LREL, UF UV LA A BEBMICIT D IEM BRI OME & B FREOBMR, B L OEmME
DFEREBTOBLZERETHNTZHREEL DO THY, HETHRRINAENLMHL SN TN D,

#—% [Introduction) TiE, WHMALDIEMETH S LiNiy Mn, 0,3 L OV LiNi,_ M0, (M:metal) DIIR & 4 %
DI EIOBRE T H 2 IEMERRE R O ZELL JOREREBOBLERIZOWTHE L, AFEOEE. B
IZOWTRER LTV D,

% "% [Experimental] TiX, EMIEHE L L O X F 2 v LET NVEMO AL, BRALFERHEOFME,
BREE, RS, BVEMEOFIIEIC OV TR TV S,

% =% [Synthesis and electrochemical properties for LiNi, Mn, [0, thin filmelectrodes] CiX, SrTi0,(100),
(110), (111) FE#R 0T LiNig Mn, [0, =& & F v LR A ER L, RE K FER, BBSREOEFREL IV
BRAC PRI G 2 DB HE LR RICOWTER LTV 5, EROmEER M3 KO L — 5 — 0 RUFRER 2
W5 T, Blmds L OMEE 2 Il L7 FR Ule, 502 BT, BEEOEMIZAHEY, Mn OFRLEN
BT L. P ERAEM L 72, Mn OFEEA GV 10-20 nm BRIE DT 2 A 5@ TITR A2 Y A 7 V2 oR
L7223 Mn OFALEDMET L, 3 fiD Mn Z & e 30 nm F2BEDJE A Z A3 5 W Clx, Yl 6 2 A 7 /L HISHT,
HERNEPRKE KT Lz, Mn ORRLIRRE & 1 7 VRO BIMR 2 Bt L7/, TEMRE O 3 i Mn DIFIED
YA I NHEs SR ZTHRRTHD Z L2 /AL,

#HIUE [Effect of surface coating for LiNi, Mn, ;0, thin film electrodes synthesized by pulse laser
deposition] TIX, LiNiy Mn, ;0, = &% % > ¥ /LK F ISR T LiP0, Z#8 L T, LiNi, Mn, ;0, R H O EIRKHEE,
BRALFRE~OREEZBRG LRRIC O W TR LT\ 5, Li,P0, 24835 Z & T LiNi, Mn, ,0, DT ELK
DA UL Mn ORI LTz, Li,P0, #8HT & 2 BXULERME~ DR E LA LR, MEREILLED D
M /Mn* DV Ry 7 AROSHRBEE LA EOFIGNEAD Lz, 23, #EBIC XKV Mn OFEEAEM L. FUSIZ
WD 3O M OFIGRRD LIZ/edTh D, 7o, YIS LDV A 7 VEE~O B ARG LIZRER, 8
XV GEDNG 2 FA 7 VEIZHT TORBEAEME S iz, REPEIC X 5 EMmE O E KRB OHIEA E
MO BELACFREICEE 2 E 2 H S Z &2 R LT,

HAE [Thermal stability for layer—structured cathode materials, LiNi,_Co0,(x=0, 0.1, 0.2, 1.0), for
lithium ion batteries) Tix, FEERBOIEMm &I L ZBROMEREMIE, ER R TR ORIIREL L ORPTHHE
WERF LICRERICOWTRB L TWD, REREOEMEZMET D L BRI 2 VSR E 03 21 LT,
LiCo0, Tix. BN A ERNA~DEEZEDH T o775, LiNi0, TiE, JERPH AR & 6ITEHIME
EA~EE L2729, LiCo0, & 0 BB 2% < BV E MR Z & 258 L7z, LiNi0, ([ —# Co Bt S &,
A B RN D ERRE~O LM L, B OMFMH KT 5 2 & 2lAh i, Co BEIEOHEMIfE
WINEMZ & % IERRD> & OREF S EAME T Lz, FEMEENE L7ZEED Ni B LT Co DRRILIRER L O RPTHHE
WO Z BT LR, Co ITHANL DS BMERAHETT D2 L, BEONI T 4 RANALEICLEE T ER S
BN Y F U LBICBE USRS ~OB 2G| S TR & 72 D23, Co 3 4 RNALEIZZE L THFET
HZ LT, ACRIUMBEDLELENTILOTHD, TDID, AL b ERMEE~OZAFERL L,
MEHERAEBSED ZENTE L, REREICKT 2EBGRORILIREOLENM, LT 4 BALE~D
A OLZERD, BIREEME 2 RO EBM B OALELZRET 2O AT, BERBLERI LA LE,

BENEE [Summary ) TiX, AFRLEHRFEL TV D,

INEET DI, KRR THER IO EMmMECH 2 LiNi, Mn, ;0,3 L OV LiNi,_ M0, (M:metal) IZ-DW T, K
BLOIN I EOLEEIC OV TR L, RIMRIEMmO A IC A 7 degiEdt 2 R L7,

% @ BSCEEIEL. 3L 2000 52 & 3830 300 34 10T 20, b L<IFHEL 800 354 1 ffE i L T 723 vy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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High voltage and high capacity cathode material is needed to accomplish the requirement of the
next—generation lithium-ion battery. However, the candidate materials, LiNi,Mn; 0, and
LiNiM0, (M:metal), have disadvantage for stability of surface and the delithiated structure, respectively.

Stability of surface structure for LiNij ;Mn, ;0, was investigated using epitaxial film electrode. As
the film thickness increased, the oxidation state of Mn decreased and lattice parameter increased. The
thick film (ca. 30 nm) exhibited a large capacity degradation between the 1st and 2nd discharge process.
This is due to the increasing the rate of Mn*', which caused Mn dissolution and instability of structure
by Jahn-Teller effect. Electronic state of Mn was controlled by surface Li,PO, coating to improve cycling
performance. Li,PO, coating changed the lattice parameter and electronic state of Mn. The increase of
the oxidation number of Mn by Li PO, coating caused the improvement of cycling performance. Controlling
the electronic state of surface is important of the cycling performance.

Stability of delithiated LiNi, Co,0, was investigated. = The crystal structure of the delithiated
LiNi, ,Co,0, changed from a layer to a spinel followed by a rocksalt structure accompanied by the oxygen
release at high temperature. Co substitution suppressed the oxygen release due to heating. The change
of electronic state and local structure for Ni and Co due to heating was analyzed. The oxidation number
of Ni decreased larger than that of Co at high temperature. Furthermore, the change of the occupation
site of Ni was different from that of Co. Ni migrated from the octahedral site in the transition metal
layer to the octahedral site in the lithium layer through the tetrahedral site. On the other hand, the
migration of Co from the tetrahedral site to the octahedral site in the lithium layer, which caused structure
change from the spinel to the rocksalt structure, was at higher temperature than that of Ni. The stability
of the high oxidation state and the occupation site is important for improving the thermal stability for
cathode materials.

The comprehensive understanding and the controlling the stability for surface and structure of the
delithiated state is required to develop next—generation cathode materials for lithium—ion battery.
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