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UF U LAF BT, TRV —FBENSMOZFM L L TEWE W ) BN BEL ZOFEEIEK LT
BY, LVDFEALL - HEAETIIMENRTSEEZE TS, LELERDbZR VX —EEOE R 5M
DRDODOLNTEY, EBMEIORBEEZENSEL I ERRELER-TWD, RFETIE, A ¥ —hLb—vav
FOEMMEE L TRVEBAEENAEWVWE SN TS Y 7 — bF% LiaMSiOs (M=Mn, Fe)Z %% & LT,
LisMSiOy I3 TREENEN 2D, ZORmWEREREZIENLE D ENTE TR, £o, BEMEO
LioMnSiOg (ZH A 7 )VEHERENZ E L L 22> TBY, TOHA D =R LTI =0T T ROEETH
HEEINTVBN, FHMCAEZITo - WE I e, AL CTIE, AFEEOEN 2EERSRIEIZE Y, 20 nm
PUF O LisMSiOs- 1 — R EAEKREZHIE L, ZORKEREZFEM L7, £/-. XANES &% HW\WT
LisMnSiOs DHAL A 1 = X A OfiFH AR T2, HFONEMAE b & SHARIE 217V, LisMnSiOs D41 7 L4
Morh ka7,

WHERAGIRER -7 r v R L5 ) r— MO G EZRATZ, LieMnSiOs v U 77— MHEEH D72 O11F,
MnsO4 78 MnO (GETESNDLERH D Z ENHLNI -T2, /2, BRRHAKFETHILICLY . BILX
ICDOWEEZ TFDZENTELZ L LHLMNIR ST, L LR D, RIS OB WIEZEEAGFIETIIRTE
VU= FMAETDHETIZEEST, MM E2<EFL LD ThoTlz, o, vV TR E Y T U LAFEOSRIE
EERMADZEICED, ZNENORISEE RS, KIGHEEZ®DD I LN TEHARERH D Z L LRI
776

WA RET X0 BBRIA A /ERL L, 453 SN - BBRIR IS L T 21T o 72, A— RV IEFETTIZT U A
— NMEEED 72 DITBEIRE % 800°C LA L T2 MEENRH Y | 55N 70 11% 100 nm PL RISk Uiz, R
A=V I M LD E R AT, 50 nm FRE PSR Ch - 72, —FEERIE L7z U 7 — MEKL 7% 10 nm
LAULE TS 5 2 LIIREECH 720, WEER R, BERGRRICB W TR EZ HET 5 2 & BS0NER
ETHDHZENPALNE o7, BMERSRAFEHRIRIC T —R R E LTV a— R RINT 5 Z & 2Rl
FEER, RIE TOBMARATRICAR YD . EEE A — R L PGS RRTE, BERORTE TORIE 2 MH LT,
10~20 nm OWH /2RI T 515D T ENTE e, BT, EMHEBGRBRE TH LN TRmMO I — R 38 AKEE
REEE A L TR, BUKMEMRIRK & OBIERSE Lz, BB oiERRIL, Li2FeSiOs T 250 mAh/g,
LisMnSiO4 T 240 mAh/g TH Y, BEROWE LR L TEWHEREZ A LT\, 72, Ki¥% 10 nm X
MZET/HELTHZET, BHERRIZE T IWRIEORBELEMT 5 LN TE, BEHROHRE &g LT
BT A ZIVEEE G LTz, L LR D, BEROEE L REEIC, LieFeSiOs & Hf L C LisMnSiOs D YA
I VRN E R LMo T,

LizFeSiO4 & LiaMnSiO4 O FREIRFRIZIS T 5 APTHEE % XANES %512 LV 57l L, LiaMnSiOs D5k A 1 =
R L F Rt Uz, HEE 7z XRD C L 25l 5. FEBREIC LioMnSiO, D FAEE AL TV D Z E ARG
Mo Tz, XANES 12 L2525, LisMnSiOs TIERLEZ VKT & Mn A A > OENINALE H MY i AREL
25 N HARBNLIZZ(ET 5 23, LisFeSiOs TR MER b UEARNLIIRTZN TWDE Z ERELNI -T2, Zh
D ORE R L B T B S, LioMnSiO, 23 LiFeSiO, & bblg L CH 1 7 WVHREMN S D B IAIL, BER O &
THREIN TS Mn3v—r 75— A T DEETIT/AL . Li,MnSiO, F1 Mn 28 Fe il FE T\ E 4SRRI A A
Y THDH M ERY | NEETA F~BET 5720 THD 2 ENEZL BN,

Li,MnSiO, DEAL A T = R WIS E . ZNEMEIT 5 7= O ZHI# L <, B onizilBod o1 7 Lkt %
P L7z, FOREE. Mn 2 R L D BENZT 52 &I2X D, Li,MnSiO, O A 7 VEEEm ETE 5 2
R BN 5T, LiA A LB LR Mn b FRREICF 57 5729, Li,MnSiO, D& REEIZ 8% 5.
25 MNYDAEREIZ D Z ENTE, YA 7 AMERE E L EEZ BN,

%5 FSCE R X, RIS 2000 57 & B3 300 3E% 1T DT 57, & L <IFHEIL 800 35 % 1iFEH LT E a0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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The Li,MSiO, silicates have a high theoretical capacity of 330 mAh/g resulting from two
electron reactions of the M?*/M*/M** species. Li,MSiO4 (M = Fe, Mn) nanoparticles/carbon
composite powders have been synthesized by in situ spray pyrolysis of a precursor solution,
followed by heat treatment and grinding. Glucose, added to the precursor solution for spray
pyrolysis, was used as the carbon source. The primary particle size of the Li,MSiO4 powder
obtained from this process was smaller than 20 nm. Glucose suppresses Li,MSiO,4 grain
growth during both spray pyrolysis and heat treatment process. Obtained surface graphitic
carbon was hydrophilic and Li,MSiO, composite powders were well dispersed into
hydrophilic electrolyte solution. These materials exhibited a stable cycling performance with
a high discharge capacity. The stable cycling performance is considered to be due to the novel
composite structure of 10-20 nm Li,MSiO,4 nanoparticles in-situ coated with carbon phase, in
which the homogeneous delithiation/lithiation can be also carried out to provide the high
discharge capacity (LiFeSiO4:250 mAh/g, LioMnSiO4:240 mAh/g). Li,MnSiO, provided
higher discharge potential than that of Li,FeSiO4. However, the cycle stability for Li,MnSiO4
was poor compared with that of LiFeSiO,. XANES studies revealed that the local structure
around Mn ions changed from tetrahedral coordination to octahedral coordination during
cycling, while the local structure of Fe ion still maintained its tetrahedral coordination after
cycling. This phenomenon was explained by the Crystal Field Theory. With increasing ionic
valance of the Mn ion, the Octahedral Site Preference Energies is increasing. Especially, d®
ion (such as Mn*") prefers octahedral coordination. It was turned out that one important
mechanism of the Li,MnSiO, destruction is the site preference of Mn ions. Excess Mn ion
was induced to decrease the generation of Mn** ion, and cycle performance of Li,MnSiO,
was improved at the same charge condition.
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