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A SUX TR EHET TOERURAA L GBERDORREBRILET NAA~DIGEHIEEL, AAFETEDNT
BY, UTO7H2IOERSN TN,

F 1 BEIF) T, eRURAF Y (H) OFEEFALIZS 2 C, BRALFET NAA~OISAIC#E T HERURN A4
BRI, BRSIS DR ChHOMRME IR ~Te. ExIEET T M EHI B WO TR ERYR A4 B %
R AR DAL L, BRALFT NARELTT VBT ARER L, REKCRYRNEM, AKZIFHT A 2D
AREME TR L7202 C, AWFEOESE, HIC O W CRER LY.

8 2 BEIEBRTFIEITI, AN/ 730 WEC XL EREMRE DG ITIE, X 074 AW EHrEIi 2o HE
TE, RIMALE—F L ABICE DA A B RINE, F— BRI 23 E LM, 3 2OBRACET A ADHESR
J5ik, T A RO BESACFEH RO TR DWW CREIR L.

83 B R T AHANUERYRA A EBIROERE | T, BB REA T3 77 A A M AELiH; (AE
= Ca, Sr, Ba) # &KL T, /hEW A AN TF AL TEWAF LV HEBMNEZ R T ZERMRSNT. BIFlih T4 T
D Na ZEANTDHEA A EERMNA _EL, SrosNagsLiHag 28 25 °C T 5.1 x 100 S em™! &), BEERO~Lo7 A Ak
FERYRAA LB ERO P Tleb EVMEZ TR T 282 RS L. i S AT L — B HE, ERUR A48
BRIZBWTINE CTRIBI SN TEIBEEREL S A= RLF — DR —RAT7BERER, A4 EEMICE 2555
LI, b1, BONTERURAA L EBEEILE 8 EIMELS, EEREMRE L CeRIRAA BB R OB
T RAACRRA LD LB LTz

B ABETUEST OBMAR) T, 3 ETRVELE SrosNag,LiHy s #EIABME L L THWT, HIRETETOE
BRI DT BT B E R AT, EHEMIZ Ru 85 LaH,, KEWMIZ LaH, HEEME AWAZLT, 7T 7T ARD
% EEE7 =T BENHERSH, HiRTECBIAT =T AEEI L. — 5T, 7777 =2 RN EN
ZEMD, AV EERON OB REOMS, ERUR A4 OFEIIZ L DK FBIAECOIMGINFRETHLZ L%
BT,

5 B[ 2EARERYREMOESE ClE, BXFERER LERUR A2 88 M 4773 BagsCagssNag.1sH; g5 2 [E 4
FRFIZHW-2BRERYREMAEEL, EXLFREEE 72, BagsCagisNagisHi s (% Ti/TiHy (239 DR TTEN
MB-0.15V THY, @EWiMitETEEZFF S EE LI LT, BagsCagssNag sHgs ZBEREMREEL THWDHZET,
Ti/TiH, FERIFRE/ZIT 2 e FE RS 60 °C TEEARLTZ. IHIZ, A% & 1800 mAh g ! ZFFD Ti/MgH, &
BERERYREHLD 90 °C IZHITDFEHCEITHKIILTZ. TiMgH, DILAAHEIXYTF 7 bA A B EITH D R /LX
— B, IEMIC Al, Mn, Cu, B, AIC Li, Sc ZHWAZETT AbMA A B IR Do 0L — B LAY
WSS,

B 6 FHEIKFBATH T /A ADFELE | T, BagsCaossNag,sHiss ZBEEEE L L THWKBATHE T /A AL
7-. LaH, 27K EHRIZ V- MgH, SR K Wi - B RRERD D, MgHo/Mg O 2 B RS Y 75 Al A 415
7=. MgH, BROREEZLAHKFE DO - i H 2 HERRE I TEY, 90 °C TN DB A B /KB AT A FEHRL
7-. LaH, 137K ZBBEME L THERE T A LVRIBENT-. ERURAF L EERE VB RALFE 72K B O -
HZS, BRSO~ o b BRE) CIIEZR N EE L MEIE R L m W AT A B A FEHLT-.

%7 EIREE TIE, BLEORRARIEL-.

AT, BB REA T 507 ZAH A MUERURA AL 8B RATER L, RIEER a4 BB AR
FZEERALNIL. @AA L EEEAIENLT 3 BOBSULFET SAREREEL, RIBIZB AR/ F# %52
RELTZ. ZOMRE, ERURAF U BRENVRI O E L T3V — PR T SAAD LI A - EE R — R Th 5.
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Hydride-ion conductors have attracted attention due to their high ionic conductivity. However, there
are currently no hydride-ion conductors that simultaneously exhibit sufficiently suppressed electronic
conductivity and high electrochemical stability, limiting their device applications.

Here, 1 present a hydride-ion conductor, 4ELiHs (AE = Ca, Sr, Ba), with a highly symmetric
perovskite-type structure. The hydride-ion conductivity was enhanced by smaller A-site cations and
H vacancies, with SrosNag,LiH, g exhibiting a remarkable ionic conductivity of 5.1 x 10° S cm™ at
25 °C. Theoretical calculations revealed that the trade-off between migration and association energy
hinders further improvement of ionic conductivity in the SrLiHs;—CaLiH;—NaLiH, quasi-ternary
system. SrogNag,LiH2 g exhibited significantly lower electronic conductivity compared to its ionic
conductivity, making it a promising candidate for use as a solid electrolyte.

Furthermore, 1 fabricated three types of hydride-ion-driven devices. An ammonia electrolysis cell
with a LaH,|SrosNaog,LiH, s|Ru/LaH, configuration demonstrated enhanced ammonia synthesis under
ambient conditions compared to control experiments. An all-solid-state hydride-ion battery with a
TiMgH, configuration achieved 88% of its theoretical charge-discharge capacity over 10 cycles at
90 °C, with an energy density comparable to that of lithium-ion batteries. The theoretical energy
densities of cells employing Mn, Cu, B, or Al as cathodes and Sc and Li as anodes were found to be
comparable to those of fluoride-ion batteries. A hydrogen storage device based on an MgH;|LaH,
configuration achieved reversible hydrogen absorption and desorption of Mg/MgH, for 10 cycles at
90 °C at theoretical capacity. This operating temperature represents a significant improvement over
conventional thermal-driven processes, which require temperatures above 300 °C for MgH,
dehydrogenation.

In conclusion, hydride-ion conductors with highly symmetric structures exhibited high ionic
conductivity, enabling the efficient operation of hydride-ion-driven devices. These findings open new

possibilities for energy conversion and storage technologies based on hydride-ion transport.
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