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KsCiE, PEFEHTEBR 7 EI2 X Y LaosSre1OossFr DS, (mlA 4L, BLOAS A 28R EE2HS
ML EZ L D=0 D TH D, AL M7 LaooSro.10045F2 (2 381F DA A AREME O] LB L.
S ETHEEIN TS, B 1% TR T, AFROER L BIZ N TGERTWS, SMBERICE Y A 4
NEEETRTME TH D (A A ARG DNREFEMEDBRILFET AL ANEHTESL Z L 2L T, TFE
D)X= T DA OBELOEE Y oA A EEERN—BER ZED TND EBRITND, 4V
(R EERACTFET S ATEHT BRI A ARG ENEETH Y, A A BRI RSO K&
{ZFBZEERLIED 2T, A A MREEROREMEEZ TS 2EEREICOVTRRTND, @A A4 REE
DL HE SN TV DGO —D & L THATRMESE 220, YSZ X CaixYuFax (X>0) & o 7z BRG] 4 2610 F
R HWAMA A AMARERIZET DBEFEOHRICONTIBLL T\ 5, F72, BEOT =4 bS5k
BMTHD AT =4 1AW OEESLZHRL TS, TRbLEBIEMAR EE—DT =4 28Tt AW
W AT = A AL A TIX SRR READIRIER L U D 57201, MERREFORINEZ LT D LRk RT3,
A A ANBERDIFFEIZB N T HEEAT =4 AEEMITER SN TE Y, T LaoeSr01004sF2 1 YSZ L0 LW
AT ANREE R IRT Z L ZFER L T35, LaooSro.1004sF2, LaOF & LaO1xFaix (X > 0)72 & LaOF B KO fE b
EAFMBEEICEAT IREFEOMEEE LD, TNLOMEORESIZOVWTHRRTWDS, ThalkEx T
La0.9Sr0.10045F2 D, 8 ALV E A AU EERBEAONCL, BET7 =4 1bEMIIBIT 514 415
EHAEICBT 2R Z/AZ L EARMIIEOEME LTW5D, Fiz, AL THWZTECZSOWT, ZOoEEZR
LTCW3, % 2 2 [LagoSro.10045F2 DFEaEE DR E ] TlX. LaosSro.10045F2 33 L O LaOF D -3 K OV X
B REHT R R L OSSR 2179 2 & T, TR OORMEEEZ IR L T\ 5, =R (294 K) B I OKIE
(30 K) (& THIE L 7= LaosSro.100.4sF2 D T REITT — & % 8 DOMEMHEIEET L& AWTIRIT L, &0
FEmEIEET ANZYETHDLI M TS, S HIT, LaosSr.i00asFr DOffifatiE% LaOF & ik LT 5,
Lao.oSro.1004sF2 DS IZR T 2 RF O AR, JRTMEHES L O ARFloRT (BVS) 725 ik T
DRERDZYTHDLZ MR LTS, i 3 % [LaosSro100asF2 128 HBE A A O] TIL,
Lao.oSr0.10045F2 (ZRBWTRET HA A B THDLONEHLNIT D720, EpcEhL s LI EE2{To T
Do B 4 3 [LaooSr0.10045F2 (21T DA A NRERIE & A A AREHEE OB TlX. LaosSroiOoasF2 (21T DA
I AREREEZ B DN T D 7o DI EIRIZT Tl < A AR EDNE WO ERIZIS W T LaooSro.10o4sF2 & LaOF
OFEFEPTT —2 22 OBHE LT\ 5, HENEEPIT—Z DU — b~y MEHFIZ & 0 i 2 s L
TW5, SHITHRART Y br B—EE AW PP EFBELREEOMITIZ LD . SRIZHIT D LaosSr100asFr D7
= PRI A AR LTV A, F o, ZOREEN S, LaosSr0.1004sF2 IZHF D A A L MAEEE A B 52T 5
LIRIT, ARG L A AU EEOBRICOV TR U TV, 5 %E S Tl $H 4 EETERITL. ABI%E
DONLEMT B L OFERBREZIZ OV TERTW D, INEET DT, AFRIZEBWN T, miRfEFEHTER, V—
h UV MEIZ K AR EMT E k= > b o B —EE AW B EGELE B EARNTIZ KV | LaooSro.1004sF2 DfE
PR & A A MRERBE A ST L TR Y . AR LOMREIES T =4 Ao B O BICERRT S
LD EEZHND,

% A SCE R, A3 2000 7 & 3830300 #5% 1HIFORHT 52, & LTI 800 7% 1 #RH L TS 7280,
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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This thesis, entitled “Elucidation of the ion-conduction mechanism in the fluorite-type
LagoSr0.100.45F2”, consists of 5 chapters. Anion conductors are attractive due to a wide variety of
applications such as fuel cells, batteries and sensors. All-solid-state fluoride-ion batteries can theoretically
provide higher energy densities and can be alternatives to Li-ion batteries. Oxide-ion conductors can be
utilized as electrolyte and electrode materials for solid-oxide fuel cells (SOFCs). For the developments of
the anion conductors, it is important to study the crystal structure and the ion-diffusion mechanism at an
atomic scale. Although the mixed-anion compounds have attracted much attention, experimental
visualization of anion-diffusion pathways is rare in these compounds. Lanthanum oxyfluoride LaOF-based
materials such as LagoSro.10045F> are mixed-anion compounds exhibiting high anion conductivities. The
X-ray powder diffraction pattern of LagoSro.100.45F2 was reported in the literature and Lag 9Sro.100.45F2 has
been believed to be the LaOF phase, however, the crystal symmetry, space group and crystal structure of
LaooSr9.100.45F> are unknown. In the present thesis, I report the crystal structure and anion-diffusion
pathways in LagoSr.10045F2. Furthermore, 1 discuss the mobile ion species in LagoSrg.10045F2. The
structure and structural disorder of LagoSro10045F2 and LaOF are studied by neutron and synchrotron
X-ray powder diffraction, Rietveld and maximum-entropy methods (MEM). Neutron-diffraction data were
measured with Echidna and SuperHRPD diffractometers. It was found that the Lag9Sro.1O¢.45F> has a cubic
fluorite-type structure between —243 °C and 600 °C. I have succeeded in experimental visualization of
anion-diffusion pathways in Lag9Sr.100.45F>. Based on the anion-diffusion pathways, I have discussed the
anion-diffusion mechanism in Lao.oSro.10045F2. 1 found that LagoSro10045F> forms a three-dimensional
network of anion-diffusion pathways. The elucidation of the crystal structure and anion-diffusion
mechanism in this thesis might provide useful knowledge for the design of superior anion conductors,

which would develop the next-generation batteries and fuel cells.
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