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Thesis Summary (approx.2000 Japanese Characters )

7 A4 FoEIEE T L =R EAER S L CHIIF S TW S, L LEGERSER TAERT D 7
AL OBHINE L, B2 EEEImRICR O 5. K TIIEDE OB 2 & T 572012, fEBkEREE
K B & LT TR ORI &, TR N D A A L8R A) O Z D OBED b Hi7= 725 e & 37
L, CulxLax & EMIEME &, PboCuFs IEMIEWE, Y.C BMIEMENENT-REEZ RTZEERH L. 2h
LOEMEORMBEIIGA W= AL E LD, ERENSERIND.

BT, BREM CWKEMICONT, UF T LA L mlLR A TR BRI OV TR O E 1T o
72, FERER TREROF TEEERNOOFBIICT > KT A NEROLEN 20T v{b#)A A EHICER L,
FOWFEDORER & HAEDTEWE ORRBERNE E LT, REICANEORE T Fu—F|IZ oW Tk L7,

BOETIE, BN EREICE L0 ERTEETRR L.

BT, Cu/La kbR E SO R % Cunlay (0.09<x<0.71) A& &AL, Mk & &4
EBRACFENEIC 5 2 DB AR L=, Cuixlax 8403, Cula M E T La IRINE OB LT ES & b HY
ML, &5 Cuooilaces & CuozssLacaass 1XJED DA BB G LV BMBEEN G LN Z L bR L
=, HEFHAR D CuorssLacass I La U F 72 Cuzla #1225 7 v {k L C, LaFs @Ak & Cuzla/Cusla KiRZIH > T Cu
RHTE Z 0, %2 T Cusla FH2 Cu fifR & LaFs AL Lok e 725 Z L 2R L2, 240D @ Cu filif LT
BB OB TR E CEEELZAL, BT EEAARLE LTOBRELH Y Z L 2R L. LN, 7v{k#ED Cu
EIFMFRIT, bLOAEORFIBIRICE > THIFEITE 2 Z & &, ZTOMMMBIEA T ERER FICES Li-7]
BEMER R ENTZ. — 0, BERYIC Cu MEATHER SN TEY, &5 B Em Lo o3 hicEiR
FED Cu AL DOIHI A BETH D Z E LN L.

BNETI, 7 A A AZERD B-POF, & Al Ut ARG 2 5D PhoCuFs AL, DA A EERL
FE B & Rl L 7=, PboCuFs DA A 38 EHRIT 3.0x105 Sem! TH Y f-PbF, ERIFEETH D Z & HHER LT-.
Pb2CuFs ISFIEEE TR 0.5 VDO TT h—%7Rr L, CufIHE 86%, EMAFFEHIZY 319 mAh cm®> TH Y, kD
CuF2 B AR H -V 584  LED 2 L 2R LT-. £72 PoCuFelI L — MFELEN, 1 mA cm? 2BV T CuFz
EMOK) 4 5D Cu FIHFEZ R L7z, PboCuFs DERALE LG TIE, HERRE L FERE TENLENT vk 1 2
NEEBIRTH D P-PbF2 & PboCuFe AW SN D Z L 2B Lz, £k n—a— UIFREE T, HER
BTl YA X0 Cu TN, FEBFE TIL PboCuFe T/ R FREREIND Z L 2BE LT, 2 b ORERMN
5 PbaCuFs & f-PbF2 DE\W T AL A A AEFE L, Cu T /T DAERRIC LD 7 oAb A A o JE B BRI
28, PbaCuFs DE L — MREZ © 72 5 L7z AIREED R STz,

BHETIE, Y2€C & SeaC, Dy:C 27 — VR THKR L, BMIEWE & L CERILAREEZFIL7Z. Y2C 1T
200°C CHIEIESR R 565 mAh g!, FEEAE 432 mAhg! 2R L7z, 7 v LSBT T, AlsrBHIm oEliz
YoC FEREEREED D YoCPaAiE, YFs 7 A 7 IpiiE~ DL b 2R L7, YoC 23 YoCFo IZZE LT 2 XN 8 ChE
EIELFREEITI &, Y2CFx (0<x<1) OHEPFATIE, Y€ OFEED E E O TR T 2 HAM, 1<x<1.5 O#iFH
TIE, Y2C OWEEN D Y2CF D~ E B9 5 MRS, 1.5<x<2.0 T Y2CF2 23 ¢ Blf5 A2 i8R 3 2 HLAH X
JON AN Z B Z & LM L. EELS A7 VT, BRI TN ORI 72 7 oAb A 7 R
fb&, FHERISIZE D CKBIUHALT MORWRRIREZ R L, RIFFEH B 7 vALRISICH
HLTWHZEZWLMNT L. £, YoC HHg#EED SeoC 13 713 mAh g! OFWEREEZ R L, BITREOFHT
REMETEDHZ EREnsz.

BEAETIE, FoENrOPELECEONIHEERELE.

ARSI T Ao A BHATEMEZIRET D L L b, TORISHEMEEEREEZH LML, MEHE
RIS EIRE LT,

i3« FRSCEEBIL, FI3L 2000 7 & 95832 300 354 1T ORI 57, b L<ITTEL 800 5% 1 FRH L T 723wy,
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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Thesis Summary (approx.300 English Words )

Fluoride-ion batteries are expected to be the next-generation batteries for high-energy applications. However, fluorides
produced in the charge-discharge reaction process has high resistance, and the battery operation is limited to high
temperatures. In this paper, new active materials were explored to improve the reaction rate properties.

CuixLax (0.09 <x <0.71) alloys were evaluated as cathode materials, and it was confirmed that the charge-discharge
capacity increased as the La ratio increased. Eutectic compositions had higher capacities than the surrounding intermetallic
compositions. Phase separation into Cu and LaF3 microstructures during the fluorination process contributed to the capacity
improvement. In the eutectic composition, the La-rich phase was fluorinated first, and Cu was deposited at the grain
boundary, so that the original alloy microstructure could control the post-fluorination microstructure.

Pb2CuFe, which has the fluorite structure isomorphic to that of solid electrolytes, was confirmed to have high fluoride ion
conductivity. Reversible charge-discharge reaction at 0.6 V (vs. Pb|PbF2) and higher rate characteristics than conventional
CuF cathode were observed. Phase separation into microstructures of Cu and S-PbF2 solid electrolytes during defluorination
and regeneration of highly conductive Pb2CuFg after fluorination contributed to the higher rate characteristics.

Y2C with a layered rock salt analogous structure exhibited high capacity and reversible charge-discharge characteristics
due to the intercalation reaction between the two phases of Y2C and Y2CFz. It was also found that Y2C cathode exhibits a
YFs-like structure when the fluorination reaction proceeds beyond Y2CF2. A related material, Sc2C, also exhibited high
charge-discharge capacity, indicating the possibility of designing materials by elemental substitution.

These materials are promising as active materials for all-solid-state fluoride ion batteries.
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