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AT, a7 AhA MEEFEICBT D KD A3y, B{bA A4, 7 bAoA 4 EERZ B
L, A—BA A BREAT D ZNHEA 4 EEBRORKO R EIT - 7. 21 4 8ERIENDLa T
AHA MERICBWNT, BA A A ROBARR, A A L ZEHOLEEAN, ZZAOARHAIESHIC LY A 48
BRNM LT DI RN U, RRsUE, BA A HEROGRK &G mEE, 4 BEREORRE £ LT
LOTHY, HAFECRBR SN EELOHEREIND

BT, A AV EERBEBOME & A A EBROBGHEEZFHAL, Xa 7 2h 4 FELEREE DR L
A F BB OWTRARZ, EBIZ, b RY KAy, BA F o, 7 oAbA 4 B ERICET 201587
FEMESTEHRM L BT, KO B, BERICOW TR L.

BT, BB A B EROGTE & EIT AL BRI EERE O FEIZ W TERIR Lz,

EEZECIL, BEETICBITAAC 7 T v 7 AL - LaLIHO: BUREMRE O GRITIE S, A 4 sEi i, 7
INA AREFNZ DWW CREIR L7z, LapLiHO; DJFENCH D LiH % 200 wt. % BRI EHW-ZHE 7 7 v 7 AIEIC KV EJF
gk LapLiHO; WA AIEETH D Z L #H ST LTz, HIEARIE THZ LaLiHO; BEfS (A% F\V 72k HIR Bl
1%, Nernst BALIZITVVELE ) % 7R L, LapLiHO; BERE RS KRR/ A/ KARRE R D ESAL T A RS HFEETH 5
ZEERLT.

FEIFETIE, KNiFE#EEE2ET D R FA 4 8EK LnStLiH,0, (Ln = La, Pr, Nd, Sm, Gd) Z&K L, Ln &
Hais A A BRI RITT AL FEIR LTz, Ln DA F L BRI, TEME b= 0L =230 L, GdSrLiH,0,
1% LnSrLiH0, 12351 D e IRV NEEAL =R V¥ — (E, = 67 kJ mol™!) OfEZ/R LTz, —hTHRT vy /WEIZ L
D, Ln DA F 2 ¥RATHE 5 B = L 5 — DA, H OFLEEL D J5 811 - 7= TSR FE 434 OB I [R5
HZEEHEOMILIE KNEEWEZHETHE R FA AV EHEBERICBWNT, /NE7RAYA NEA A 23RS
HZET,AYA MHEE H B OBMTFEORE 2 L, HEBREOR LR TH D Z 2L NI L.

BEHETIY, KNiF g ELZH T 5 LaLiOss BIEME DA E, T OFEMLFE SOV TR L7z, 4%
ETHD LagLiOss (FHEAEHETR Pi/c ([T L, BRFRZZILNa 7 20 A MENIZB W THAES L - B8R4
BT DI EEHLNI L. Mg BEHIZ LW E RO 2L L, LagLioooMgo 1003.55 (x = 0.10) [ZFHIEW IR
A F L EEF (400 °C) = 1.38x10%4 S em™ DEE R LTz, (b1 74 2 HEIK LapLiOs s ICBWT, X7 fEE &0
PRI X 0 BB ZE ARSI LT, A A EERNN LT 2L L.

BT, FHAREEEMA LiXa 7 2 A MY o bW A A L EEROBERFE R A7l L. BB A
&0, MHZENE & LHERE 2 B U 72 fE R, K & BaLiF; 23 LAY ZEE D> DK\ LR FERE Eig = 40 kI mol ™! 245
THZLEZRWE LT, AH I HNVETER L —#HOEEAE Ba KLiFs, IEWA F L EERERL,
Ba0_65K0_35LiF2_65 75§ 150 °C L:%b ‘T%E%b\/]’ 21"/§%’$O'Z 1.23><1073 S CI'l'f1 %i—\‘j—: k ffﬁ;t’j L/7LC

FLETIIARRLERIEL TWAD. X7 201 MEEMEEICRBWTEEA A R E I 5 2 & T, BBt
AF v, B RU KA Ay, 7oA F 8BNS LN AR THEONTEWERIZBWT, IKHETH 5
fatf AL F >H > 0" OEIZEWA AV EERERL, B4V A bA~DSEOELENCL DA A EE
KA ENARETHD Z L EHLNIT LT,

ARG, A A BEBROF T e EREZ R L, MG & A 4 HEREOMBIC BT =72 &
e A A L AEEROM IR FHES AR L7z,

i FRSCERIT, FI3C 2000 F & 3E3C 300 35 % 1 EETORHIT 52, & L<ITFEIC 800 #5% 1 #MRH LT 7280,
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Ionic conductors are key materials as solid electrolytes for various electrochemical devices such as secondary batteries and
fuel cells. This thesis focused on oxide (O*), hydride (H), and fluoride ion (F-) conductors with the perovskite-related
structure to elucidate the distinct nature of these anion species for ionic conduction. Regarding the hydride ion conductors,
the sintered pellets of H™ conducting La,LiHO3 were prepared by a solid-state reaction with LiH flux. The feasibility of
La,LiHO; as a solid electrolyte was confirmed using a hydrogen concentration cell. Besides, the direction for effective
design of materials that enhances H™ conductivity was studied by exploring the relationship between cation size and H~
conductivity using LnSrLiH>O, (Ln = La, Pr, Nd, Sm, Gd) with the KoNiF4-type structure. The size of the A-site cation and
the activation energy for H™ conduction was found to be strongly correlated. GdSrLiH,O, exhibits the lowest activation
energy of 67 kI mol™!. Crystal structure analysis and first principles calculations revealed that smaller A-site cation in
LnSrLiH,0, results in lower activation energy due to less repulsion between A-site cations and H™. For oxide ion conductors,
highly oxygen-deficient La,Li; :MgOss0 (0 < x < 0.2) with the KoNiFs-type structure were synthesized under high
pressure. These compounds showed high oxide ion conduction at intermediate temperatures around 400 °C. The highest ionic
conductivity at 400 °C of 1.38x10* S cm™!' was observed in La;Lig 9oMgo 1003 55. Structural analysis using synchrotron X-ray
and neutron diffraction data suggested that clear oxygen-vacancy ordering occurred in the anion sites at x = 0, and changing
the oxygen ion concentration (x > 0) disrupted oxygen ordering and increased ionic conductivity. For the fluoride ion
conductors, Ba;_K,LiFs_, (0 <x < 0.5) with the perovskite structure were obtained by mechanochemical synthesis. It was
confirmed that the introduction of the large amount of vacancy in anion sub-lattice enhances the F~ conductivity in the
BaLiF; system. The highest conductivity at 150 °C of 1.23x107 S cm™' was observed in Bag 5K 35LiF26s. It was revealed
that the anion conductivity in the perovskite-related structure could be enhanced by (i) optimizing the A-site cation size, (ii)
introducing the large amount of anion vacancy, (iii) controlling the order-disorder of anion vacancy. These findings provide

insights that will contribute to the development of superior anion conductors.
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