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A A ARERIT, SRR L-CRR R BB S ISR S NS EEAMEITH D, Kia
KA DI TH o TR 7 AH A BEEHE & RO A 4 AREMERR LI fé%Lﬂw
FRAWEE DA A NREE~DEEL | BRCA A ASFERIE, L0 X #BREHT° NMR 72 &
DEBRIZE > THOLMNIZ LIRS TH D, AR [HHAST a7 24 B b O
HHL » AHAIE S A A ARE] LEEL, £2RNETHERIN TS

H—8 [Fa Cid A A8 KRS 52 L ORENEZR-0L, ST 2hA
I B E & FF oA A AR O EOMIE A S L TR Z R L7z, 2 LT, ZOMER
XA A ARER RSO TEERR] - RHRAMESEECHL Z 2Bl TONHEEHET
LakFE LD ZTAFEDO B ZBRRTND, A 4 AREIZHB W CEERAHAWEC T IR
T ONEAHANE & SHEABHAMER S 5,

FE [FEEHGE) CIE. ANEXa 7 2h 4 BRSO CEE R EE TIEORTIE,
BILORMETHWZERFIEE ML TN D

7 =% [BagMNbOgs(M = W, Mo)DEEHE D A ARKRIME, A A ARG L OMBZEE ] Tl
A A MAREE A RO BEE 2B BasWNDOs s DA A U MNRERKE A2 50 L BT A A fmid
B LR O SAEHA - SHAIMEOBIfR A dR U7z, BasWNbOgs D&tz 08 k1Rl 7 — & 2
ELRKRT Y b E—EMEM)IC LV g4 5 2 & T {»@}0%&m5@m%4ﬁyﬁﬁ@
% 116D TEBRIZ AL L72, BasWNbOgs & [f] UHiE D BasMoNbOgs DmE R EOfEF O
O3®@ﬁ®ﬁ§£%ﬁ%&ﬂm35ﬁ$ﬁ@éﬂﬁ%<ﬁé_kTMM%4ﬁ/@%E#Lﬂ¢
L2 ENDhoT, EOREE L LT BasWNbOgs D73V 7 AR FED BT OIEMEL = R L — 23
{7poTNDZ ENbhrolz, AR THWZHMEFEINCE 2 EHEEROREL MEM 12X 5T
KD 2 BZ 5 FEFRAT DR A G E, AR BLRIMED B 2208 A O E O FEPT IS T & 2,

HIUE [BazNbsMoO2 (21T 5 Nb & Mo JR1 D A HHI | Tl &A1 4 155K BazNbsMoO2
TARMIRFIETH >72 Nb & Mo O EHEHRIZ | L0l X #REHT & B AEZRSSIEIBNMR), B LW
DFT R OMAGHOEIZ L VA LM Lz, B NMR IZE D, Mo 2R KIEA A AEM: o
JEDIEL ThDHM2JEIZEESTNDZ LA LT, M2 D Mo O EH 3050 TH Y | flid
M1, M3, M4 1 D Mo O 5 5RIL0.0 THD L ERMICRD D Z LN TE T2, ZORERITA A
UMREIZIBD T Mo SARE I B AR J%:%tbﬂ\é EERLTWD, ARIFFETITFMET
FEHrHHANWSLZ T hoOMBELRE L, 2 . ZKF L7z BazNbsM0O20:0.15 H20 (2
DONT, 7 R OfEE Mo O A %a@ftﬁﬁtﬁn‘*aa%a_ﬁ) bz, ZOET—XI1%




Ltle. MEHRTESCA A ARERA B = X LFFROIEEC 2D B2 HD, DFT #HEICE > T Mo
PHANER LW ARnWEE L LEEAIC O W TR 2 e —%2RkD7-E 2 A, Mo AL
BLEGAEIKMZ 2V E—PRRAICKREL D, KL T K D 2 ENRENTE, ZOWE
FAFNCE > TEWT B MAREERRET 5720, Mo ORALEENEA A U mEELZ RS S
HTND EFR D, AWFZETHW G X FREHT & EIR NMR & DFT FHE O AE D FIEILIE
JRWEFH DR LM EHIGH TE 2,

BHE LEYT LAEZEDH LW A A AERORER ] T, 2 a—X 2k b %
V== T AT ARBEERE, G 2 A D 2 L THTE R b A A s
KEFE R L=, Rb # B0 b & EFSOGE CTER L, BERIRIREM A W 2B A 4 s
HE & RWA B APEBIZE 5T ZrosYoosOie &V & EWERL A A AREE %2 PR
134—517 °C CTROZ &R LT, Z OO X RIEHrT — % & kRl —4% 2 ATl
— bV MENTZATV, REXa 7204 MNEER b Th D Z L Z2xm Lz, PR —4
(X0 BIVERFEANT A —Z R TE, A A —BEREICHRE R G IR E 2R
BNLRT A—H | ThbbLRERMBEAHAWEZ O b o7, ZHANAHIKIETY &R
e A A ANEEE A OO 1 D ThH B2 LND, B LEBIEW A A ASERITRE 72
A F R E RO RO ZIGA A DT 10%LL EE 0D TORMA 4 28K THY | Rb
Z TR A A ASERE WS BEIR A LT L W2 D,

AT I Tk, B om0 DB HEE COMEEOMEZ Ll Lz LT L, ABFZEonr
BT L OFRREIC OV TRRTWN S,

KA SUIRBIE D BH TH o TN FXu T A0 A FEEfEEZ o1 4 U8 RIZB VT, BE
(72 FIEEIERT 2 2 & T A UAREE S EE ORI - RRAIMEOBRZH LM L, £z,
Rb & Teiic /oA A U AREMEMEL O RIZH B> TV 5D,
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lonic conductors have attracted much attention because of their potential applications as electrolytes in
solid oxide fuel cells. Hexagonal perovskite-related oxides are a new class of ionic conductors. This thesis
reports a new rubidium-containing oxide-ion conductor and the relationship between structural
order/disorder and ionic conductivity in hexagonal perovskite derivatives. This thesis is entitled "Structural
Order-Disorder and lonic Conductivity of Novel Hexagonal Perovskite-Related Oxides,” and consists of
following six chapters. Chapter 1 describes the background, problems in the literature, and purposes of this
thesis. Chapter 2 describes the experimental and computational methods. Chapter 3 describes Rietveld and
maximum-entropy method (MEM) analyses of neutron-diffraction data of BasMNbOgs (M = Mo, Nb)
measured from room temperature to 800 °C. The results reveal that two-dimensional oxide-ion diffusion
occurs through the octahedral O2 and tetrahedral O3 sites in the intrinsically oxygen deficient layer in
BasMNbOss. Structure analyses also indicate that the 02/03 disordering makes the minimum nuclear
density on the O2-03 path higher, which enhances oxide-ion conductivity. In chapter 4, a combined
technique of resonant X-ray diffraction (RXRD), solid-state nuclear magnetic resonance (NMR) and
first-principle calculations revealed hidden occupational order of Mo atoms in BazNbsMo00O2:0.15 H20.
NMR provided direct experimental evidence that Nb and Mo atoms occupy three and only M2 sites,
respectively, where the M2 cation site is located near the intrinsically oxygen-deficient ion-conducting
layer. RXRD determined the occupancy factors of Mo atoms at the M2 and other sites to be 0.50 and 0.00,
respectively. In chapter 5, a rubidium-containing oxide ion conductor was discovered by a technique
combining computational screening and experiments. The bulk conductivity was 1.4 x10# S cm at 300
°C, and higher than that of yttria stabilized zirconia between 134 and 517 °C. The high oxide-ion
conductivity is attributable to the high positional disorder of the oxygen atoms. Chapter 6 summarizes the
results and discussion of this thesis, and discusses future work and impact of this thesis.
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