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Thesis Summary (approx.2000 Japanese Characters )

AGHSCOBH X [Reaction Mechanism of the Li-Rich Layered Rock Salt-Type Oxide, LizMnO; ] THh VY, EEEER
B9 @R AT U F v ZOERIERS 48 R L xLiuMO;s-(1-x)LiMO, (M = transition metal)\ZEH U7-. BRI ASH
ETE, AN R FE Z AT 5 LioMnOs =B 4 % v VA W C, UG A B L Lz, & Oz
HAWTIHER, SEERERZERY, BSOGH OBMOREEE, B HEf b EHEEET 52 LT, BIREE
B F 7 MEEERS SRR L) O BRSO TR A LT, REE TR S, NEN SRR I T
W5,

% —% [Introduction] TiX, VI U LTWEMORE, FEAEIOBLR &FRE, il L7 KER & V- fif
PFroBEEMEIZOWTEEL L, AROERE, B W TRELTHNS.

85 % [Experimental | TiX, TE % ¥ v/l LiMnOs IO GRTIE, ARk U 7o 2 5HE 3 2 X AREHT - K
HERRE, BRACERE, EMSIGT OREEE TS in situ X FREITRE, 8 X FEET2EREIZOWT
WARTND.

% =% [Reaction mechanism of Li,MnO; for high capacity cathode of lithium battery using organic electrolyte] Ti%, &
FRARARIZ R, ERHRHARS R A A UEE LTI L, FEACERME, SRS OEZEIZ OV TRIR LTV 5.
RER RAA NEETIE, WIFIRWWRIE & BRRFHED LB IHI S TWD—H T, /hE72R RAL UHEETIT,
1 A 7 VHORAWNE, PIEIEREPRE S, BERT LA 7 VRIS KRB PBEETHLZ L%
BN LTz, RAL REEOHIENC LY LiMnOs EMBDOZELAAIRETH Y, FoER R Lo rREM 4 A
L.

#IUE [The all-solid-state thin film battery using LiyMnOs electrode] TiE, LiaMnOs #4720 R Bl & 2 [H
REMZ R L, EERFERBUC L VIEMELRIS & YA 7 V2O R EIRFPEIC DWW TR L TWA. K
REMTIEY A 7 NVEERIZZ LWS OO, EFEEEM TIIENTY A 7 VZEEE T L2 /A L.
%1 [Reaction mechanism of Li,MnOQjs on all-solid-state battery| T, in situ XRD J|iE % iR B & S EIAREHLIZ
DWTITH Z & T, G LRRICBIT DEZ LA TR ERIC OV TR LT\ 5. KRB TIIEERE B A
S R BE A eI S N — ¢, 2FENERCIXEERBEESIH S, Li ZAE0T 200 i
ERHEATT D Z LA R L=, 351, WEFREZORFERERIZKT 2 XPS BIEN S, FEEOFK & BB D
TR 3B TE S~ DO G- R Sz, [ BSOS faE LSRRI L v, BEREIZIS T 5 LiMnOs
IERROD T ik RSS2 I & s LTz,

%N [ Activation rates of Li,MnOs on all-solid-state battery] CTlX, KA A %A XD 2 LioMnO; A /ERL L,
WIHIEE ISP ERR IS T 2 /IS (LR, SRR OS2 FEICARNT L 7RI DWW TRl LT
D. KRERRAAL EETIE, RAIIEHEEREITT 2000, /INE7e KA A AFEGETE, TEHE N 28IET
T 5 EDBghoTo. IEMALHEEIZIE RA LS YA ABREEFTHZ L 2#M\GMNC Lic. £z, 1EHEEZ ORISR
PrZkY, SREME BESEBNOKABSINHE LIEETHL Z 2R L.

%1% [Electronic structure analysis of Li;MnOj on all-solid-state battery | "Cl, BEI{ARREME SRR 4 [ AR 5 2
ERLL , BB T BB T O &E T AEE L % operando HAXPES JII/E TBBF L 725 RIC DWW CRER LTV 5.0 1s
AT MVIZBWT, FEERHC 0@ 0D K9 77 7B LR B L, IERHCIHA LT, 202 &b, FNE
SOGIRFIZ AT 7258 OB LIS TTSOG DEITT 5 Z L 2 BT L.

O\ [Summary] TiX, AimXERIEL WS,

AFWICIE, WREM, SEEEMICKIT S, EABREEME LibMnO; Off &2k & B T iE 2 % E e
8B 5H 2 &C, FEBREFICE SV TRCERE 2 ifr L2, BEBRIEMA ToOREORIETEZFH L7-H LVWE
MR OW TR L, 2O AL IRE L.

/%« FRSCEE . T3 2000 F & HIL300 352 1 EFOHT 2 b L<IFEL 800 7EZ 1 FifRHL TIESW,
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Thesis Summary (approx.300 English Words )

Lithium-rich layered materials, xLi»MO3-(1-x)LiMO, (M = transition metal) are one of the most attractive cathode

materials for secondary lithium batteries, because of its high capacity; however, the reaction mechanism is unclear. In this
study, a mechanistic study of the lithium-rich manganese oxide Li,MnOs was conducted to elucidate the reaction mechanism
of lithium-rich layered materials. To simplify the complicated reaction field included in the conventional composite
electrode system, the epitaxial film electrodes with a single orientation and a flat surface were selected. The Li,MnOs3(001)
thin films were fabricated by pulsed laser deposition, and they provided the ideal interfaces both with the liquid electrolyte
and amorphous LizPO, electrolyte. Galvanostatic charge-discharge measurements characterized their electrochemical
properties. The electrochemical reactions at the interfaces were analyzed based on the interfacial structures determined by
surface X-ray diffraction (XRD) and hard X-ray photoelectron spectroscopy (HAXPES).
For the liquid battery, the Li,MnOs electrodes with a small domain size showed fast transformation to the high capacity
phase with rapid degradation of the electrochemical properties due to the structural deteriorations. Modification of the
domain sizes and surface morphology could be crucial factors to control the phase transformation rate, resulting in the
difference of electrochemical properties for lithium-rich layered systems.

All-solid-state batteries were prepared to simplify reaction fields by prevention of organic electrolyte decomposition; the
Li3POy4 solid electrolyte and Li films were stacked on LiMnOs films which showed severe capacity fading at the liquid
battery. The Li/LizPO4+/Lio-MnO3(001) battery showed the high reversible charge-discharge capacities, which confirms the
electrochemical activity and stability of the Li-MnOs3 cathode/solid electrolyte interface. The discharge capacity gradually
increased from 180 mAh g at the first cycle to 270 mAh g at the fifth cycle. The XRD and HAXPES analyses
demonstrated the structural reconstruction slowly proceeded at the solid/solid interface during initial cycles than the
solid/liquid interface. Besides, the Li,MnOs electrodes with a small domain size (~ 5 nm) showed a fast transformation and
high stability at solid systems. The thin film morphology varied the phase transformation rate at the solid configurations.
An operando HAXPES revealed that the two unique redox reactions of the Mn*!"/Mn*>* and O*/O%- contributed to the
reversible charge-discharge capacities in the solid-state battery.

These experimental results clarified the reaction mechanism of the Li-MnOs electrode. Understanding of unclear reaction

mechanism in this study has academic significance.
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