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Thesis Summary (approx.2000 Japanese Characters )

ARG 3% BaNdInO4, BaNdScOs & T 6 OERRICOWT, WO Gk, BRI 1 A AREE
L7 N ABEEORE, PR IO X BRIETT — & & AW oSSR e & 21T,
BaNdInOs FEE IR DR A A ARG LA EOBIR 2 T8, R OISR 7 e b A5E
REFRA LR EE LD b D TH D, KL% “Proton and Oxide-ion Conduction, and Crystal
Structure of BaNdIn;—,Sc,04” (BaNdIn—Sc,Os D7 1 k ARE, BRILW)A A ARE & ki E) &
LES BTSN TVD,

Chapter 1 “Introduction” CITFHEE D A A AREIR DO PRI K OFE OB EMESS BaNdInO4,
BaNdScO4 & £ 6 D FEERO RS fbtEIE, (B OBAEONZEA £ &, MBERZER L. KX
XOHMZFL L TWD,

Chapter 2 “Crystal Structure and Oxide-ion Conductivity of Baj+Nd;InOsp” T L
BaxNdi-InOy4p DAL A A ARBEREZRIE L, HifSdn X #REET & Pk RETIC &0 s
p A IS & AT L C U5, BaiiNdooInOsos DO FEIL) A A L RE X BaNdInOs £V & < |
Ba;1NdooInOsos D5 ML = X /L F — (L BaNdInOs L VKW Z 2SN L TW5D,
Bay 1Ndo.oInO3 95 DAEEFENTIZ L 0 . 8% Ba 23 Nd Y1 MIHFET D2 & T, BBEZEILDELT
% Z & BaNdInO4 12T Ba; (NdpoInO3 95 DR "L R ZI1ZEWT 2R L TWNWA, Z0DOZ &
725 Ba.iNdooInOs.os DEE(LA) A A AREEE?S BaNdInOg & 0 VO FIRNE, 238 22 FLIR FE O H9N
WZEDF Y U TIREOHEMN, BXOR MRy 7 OIERICEDBEHEOHEIMTHDLZ L 2R
TW5, B RBEREROMERII I L, BER D b L — Y — IR B2 IE L T 5,

Chapter 3 “BaNdScOs as a New Structure-Type Proton Conductor” T3 BaNdScOs 35 L OV O [
ROBERAREE 2 KRKIRH R & R TRIET 2 Z L2k v (1M0)FIR~e 7 AT A K
T TOHI & 72 5 FEER 7 1 b ARE(R BaNdy sCap2ScOs9 & BaNdScO4 2 ¥ L L TV %,
Nd O—#% Ca lZEWT 5 L 7o N ARBERM ETHZ EA2 R LT\, T HRET
T — 2 e O T RS AR ST L 0 . KZERRFHA T CALEL L 72 BaNdosCap2ScOs o 125 1) Dk
FaiEE O KFEOIFIE LR ZEILOTRE R LTS, I DICEEPBESIERmEICE Y,
FLiz7m b ORLERIELNT & &7R L TW5, BaNdogCaoaScOz9 D7 1 | AR A
BaNdScOs LV @mWWEAE, & U TRBRZEILIREDOINC X2 7 a (G U 7)iREDEN
ThbHZ LERLTWAD, £72 BaNd4e,ScOs.s (Ade=Mg, Ca, Sr, Ba)lZ 5\ T, BaNdysCag2ScOs.9
DELKUBEEN—FEmWO I & &R LT 5, BaNdScO4 1% BaSmScO4, BaGdScO4 [Z & U VEE
RIBEEZRT Z L E2MEE LTV D,

Chapter 4 “Composition Dependencies of Lattice Parameters and Electrical Conductivity of BaNdInO4-
Related Materials” T3 BaNdInO, BIEME D ETSIK 2GRk L. AR, ¥ F e & BEXUSGEE %
WFFEL TV D, @B fFRE UG X BRI — 2 @ Le Bail fi#ATIC K 0 & EBRZREEL L
TWD, B L72BMBEITKRRIEHS T T, 1020~1010 atm O EFEBKICIBSVTCT 1 b
MR AR Z & BaNdScO4 & i LT 600~1000°COIRERFIFA T 1 F AREENEW D &
ZRWEL TS,

Chapter 5 “Conclusion” "C|% Chapter 4 £ THFE L, AWFZEEORMEREZ TR L TV D,

i3« FRSCEE BRI, FI3L 2000 7 & 9532 300 354 1 HT ORI 572, b L <ITTEL 800 5% 1 FRE L T 723w,
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Thesis Summary (approx.300 English Words )

This thesis, entitled, “Proton and Oxide-ion Conduction, and Crystal Structure
of BaNdIn;-,Sc,O4” consists of five chapters. Proton and oxide-ion conductors
are important due to a variety of applications such as fuel cells, sensors and
batteries. Critical to the development of clean energy applications is the study
of new proton and oxide-ion conductors. This thesis reports the crystal structure,
proton and oxide-ion conduction of BaNdInO4-based materials and BaNdScOs-
based oxides and their solid solutions. The oxide-ion conductivity of
Ba; 1NdooInO;.05 at 858°C was found to be 4.5 x 107* S cm™!, which was about
12 times higher than that of BaNdInO.. The crystal structure analysis of
Ba; 1Ndo9InO; 95 indicated that the excess Ba cation substitutes for Nd cation
and that oxygen vacancies exist. The carrier (oxygen vacancy) concentration of
Ba; 1NdooInO;95 1s higher than that in BaNdInOs, leading to higher oxide-ion
conductivity of Ba; 1NdooInO;9s. I have discovered new structure-type proton
conductors BaNd;_,Ca,ScO4..» (x = 0 and 0.2), which is the first example of
proton conductors of the (110) layered perovskites. BaNdgsCa,ScOs39 was
found to exhibit about 30 times higher proton conductivity at 800°C than
BaNdScO,. The higher proton conductivity of BaNdosCap2ScO39 1s mainly
ascribed to higher carrier (proton) concentration. Careful structure analyses
using neutron powder diffraction data indicate the existence of proton in the
crystal structure. The refined occupancy factor of O atom indicates the higher
concentration of oxygen vacancies in BaNd,sCap,ScOs9, compared with
BaNdScO,, giving higher proton conductivity in BaNdysCap,ScOs9 by
incorporation of H,O. This work contributes to the science and engineering of
structure and ion conduction of BaNdInOs-based materials and BaNdScOs-
based oxides and their solid solutions. The present findings will give new routes
for design of new proton and oxide-ion conductors based on the (110) layered
perovskites.
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