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Thesis Summary (approx.2000 Japanese Characters )

AFSCiE [Synthesis and Hydride Ton Conductivities of K,NiF,~type Oxyhydrides] L, B KU F{)
MEMRRKED OWE RN A BRYE LT, LaSrLiH,0, & O% Sr,LiH,0 O E TIZB T 5 BT EOMFNII .
FRERKFEY Ba,Lil, , 0, DA E HEERMEIZOWTHRRZHOTHY , EXTHRRI N, NENDHERS
nNTn5,

%% [ntroduction] TiX, KEMEDOBEND A A BB ROMAYE HOMELTHI L, HOA 4 HE
L LCORMEISH LIZBE OFEIZOW TR TN D, S I, HEBEMRBAKFEW T 20950 & &AL
BOTEUHA L LT, AEO B, BEIZOWTERTW5S,

%% — % [Experimental ] Tl%, HEBEMEERKFZIY O EKRTIE L #EEMRNT TIELOESAEFERE O FEIZOWD
TR TW 5,

% =% [lAmbient-Pressure Synthesis and H Conductivity of LaSrLiH,0,] Ti%, Z#FE CHRIEEKILIZE -
THE ST HEEMERRK R LaSrLil0, 2, fERHEET COBRMEICL > TERT 2 Z Lzl HiTn
%, WIETFTHB LT LaSrLil0, i & & WEBERMEZ TR, @EARIZ L o THE LIk & RIE R
EOfEmiEEE HEBEHEAET LI EEZHALNIL TS, MESFMHRRIIZRE A& M3 & B IR D R%
REMEEZHOCTIC, GREDOH 28 LKW OEKPARETH L Z L2 A Lz,

HPE [Defect Structure and the H Conductivity of Sr,LiH,0 Synthesized by Conventional Solid-State
Reaction at Ambient-Pressure] Tik, FE F CTOREMBIGIC I > THR L7z Sr,Lil,0 O &G & HEERE
IZOWTIHRTWNS, X PPEFEITT — & Z2 W -k RS i o . BE T TR L7 SrLiH0 iZ Sr & H
DRI L, SrAriE & HANEICEA SN ARG Lo FiigExr L 22 2 A L, S 612, H|iRT
KAIELAS 222 4L2%, 375 °C i CARBIHIELAN S 2L AR 2. 2 OMZEIGITIE - TA A B E RN T H
M+ 22 EEHBMNIT LT,

%A% [Synthesis and H Conductivity of Novel Oxyhydride Ba,LiH,0] Cix, HEBFREDO M EA B E L
T, FHEEKFEY Ba,Lil,0 OEELCEIE F TOEMRERLTND, X B - FHETEITT — & & A7k i
EMEHT2 6 | Bay,Lil,0 1% Sr,Lil,0 & A U KNiF, BIoDfEhfiE 2 A L, Ba & Sr DA A2 ¥ A ADENIT LY T
ELTNDZ & E2MER L, X512, HIETHARK LZREHI N E Tl <7- Sr,Lil,0 & [FEE, Ba firi& & HALE
DZEILAHRNE S L 7= 8% 7k 2 & 5 2 & 2B B AT L7z, Ba,LiH,0 o H I FEHMEIE 300 °C TAMMIZ L&A L,
IHRETICHE SN HEEROP TROENZ NEERMEL RS 2 R Lz, ZORBREERD LRI,
FEINE Tk 7= Sr,LiH,0 & [FAE, FAIELS] L 7= 22128 300 °C HE CARBAIESI L= Z LICERT 5 Z & 2 50
2 L7z,

FRE [Summary] TlX, AwCERIE L, WEEEBRAKFELLDODERBEOLHOBEIZOVTHERRTN D,

INEETDIT, KX TIE HEEMRRAKE D OWERR LTV, GREN P BRI Y ORE & Exbs
FEMEIZ B 2 2 30 KOV 70 AL EE MR K AL OFE g & HEERMEIC OV TR L TS, HETTOH
FRATT S A 2T T MBI 2 B LT T, WEROILRICHENR - TnD, o, HBAHEL
B & STV HRE (200 - 400°) TEEN 7 HEERRE 2 R 98T 722 REEMRKZ B OEITEEI L, |
ZEMERIZT D 2 LI L DFEEEBRHERL LTI TRLTWD, ZNLOFEKEIT, 4% 0 TEERS
EMALZERILFT A ADRIRIC T e BERMRL L 72 D,

i FRSCEERIET, FI3C 2000 F & 3E3C 300 35 % 1 EITORIT 52, & L<ITFEIL 800 #5% 1 #MEH LT 7280,
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The presented study focused on hydride ion (H") conduction phenomenon in solid to indicate a new
direction = for  next-generation  battery = systems  beyond  Li-batteries and  fuel  cells.
The synthesis of H conductor, La,,Sr,LiH; O3, (v = 1, 2), by simple solid-state reaction under
ambient-pressure was attempted, and investigated the change in crystal structure and H™ conductivity, depending
on pressure during sintering. Furthermore, synthesis of a new H™ conductor possessing high conductivity was
also attempted.

LaSrLiH,0, was successfully synthesized by a conventional solid-state reaction at ambient-pressure. To
obtain the single phase of LaSrLiH,0,, required twice the stoichiometric amount of LiH. The sample
synthesized at ambient-pressure exhibited a crystal structure and H™ conductivity similar to those observed for
the high-pressure sample. The results obtained herein demonstrate the first report for the synthesis of
oxyhydrides, with a high concentration of H™ in the lattice, by a simple method.

H™ conductive oxyhydride, Sr,LiH;0, was successfully synthesized by a conventional solid-state reaction at
ambient-pressure. Sr,LiH;0 synthesized at ambient pressure has superlattice structure formed by the ordering of
vacancies in Sr and the axial H™ sites, whereas Sr,LiH;0 synthesized at high-pressure is no vacant composition.
With increasing temperature, up to 375 °C, the superlattice structure of which vacancies were ordered in the Sr
and axial H™ sites transformed to the structure in which vacancies disordered. The H conductivity of the
ambient-pressure sample jumped around 375 °C with disordering of H™ and vacancies in axial anion sites and
showed high conductivity over 10~ S cm™ at 400 °C.

Novel H™ conductive oxyhydride Ba,LiH;0 and its vacant compositions Ba,LiH;,,01., were synthesized by a
solid-state reaction at high-pressure and/or ambient-pressure. The lattice volume of Ba,LiH;,,0,., expanded by
substituting Sr to Ba. H conductivities of Ba,LiH;3,,0;., drastically increased over 300 °C and achieved the

values of 102 S ¢cm!

over 300 °C. The drastic change of ion conductivity is due to disordering of H and
vacancies in axial sites as same with Sr,LiH;0. The H™ conductivity of Ba,LiH;3,,0:+, was the highest
conductivity at 300 °C in the comparison with the previously reported H  conductors. Furthermore, the
conductivity of Ba,LiH;3,,01+, has the most suitable capability for hydrogen transport in solid at the intermediate

temperature range, including H' conductors.
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