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Development of mixed-anion hydride materials with ionics propeties

Takeiri, Fumitaka
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A room-temperature working hydride electrolyte has been successfullﬁ
developed by compositional optimization of lanthanum hydride LaH3 based on mixed-anion. We have also
discovered several new materials by focusing on sulfide ions, which have been limited in their
mixed-anion with hydride. We also succeeded 1n high-pressure synthesis of hydride compounds
containing Ga04 polyanions and found that their crystal structures adopt anti-perovskite structures.
We have also developed hydride materials by mechanochemical methods, and in addition to their
average structure, we have analyzed their local structures in a joint research project, and obtained
findings that suggest a correlation with their functions.



CaH>»

LaSrCoOsHg 7
Ba.T| O&xHx
2016
y
H-/HYH*
_ H-
LaSrCoOsHg 7

BL46XU

HAXPES

LiH

LaFeAw]_fox

200-500 °C
BaH>
L a27x7ysrx+yL | H 17)<+y0}

1 mS/cm

HO

SPring-8

Bragg-CDI



(1) “Electropositive metal doping into lanthanum hydride for H- conducting solid electrolyte use at room
temperature”

Y. lzumi, E. Takeiri, A. Kuwabara, M. Hagihala, T. Saito, T. Kamiyama, G. Kobayashi*
Adv. Energy Mater. 13, 2301993 (2023).

LaHs 5

Srz+ 02—
Lag xSreH3 % 2,0y (0.1 <x< 0.6, y<0.171)

(2) “A new family of anti-perovskite oxyhydrides with tetrahedral GaO4 polyanions”
N. I. P Ayu, E Takeiri*, T. Ogawa, A. Kuwabara, M. Hagihala, T. Saito, T. Kamiyama, G. Kobayashi*
Dalton Trans. 52, 15420-15425 (2023).
A3GaOsH (A =Ba, &)

X
HAg Ga0,
A H
BasGaO,4 Ar O,
H- O /H-

©)

(4)

Bragg CDI
(5) HAXPES H-1s
MgH: TiH2

H-1s  binding energy
2 eV HAXPES



4 2 0 0

Okamoto Kei Takeiri Fumitaka Imai Yumiko Yonemura Masao Saito Takashi lkeda Kazutaka 10
Otomo Toshiya Kamiyama Takashi Kobayashi Genki
Impact of Na Concentration on the Phase Transition Behavior and H- Conductivities in the Ba-Li- 2022

Na-H-0 Oxyhydride System

Advanced Science

2203541 2203541

DOl
10.1002/advs . 202203541

Okamoto Kei Takeiri Fumitaka Imai Yumiko Yonemura Masao Saito Takashi Ikeda Kazutaka 10
Otomo Toshiya Kamiyama Takashi Kobayashi Genki
Stabilization of a high H--conducting phase via K doping of Ba-Li oxyhydride 2022

Journal of Materials Chemistry A

23023 23027

DOl
10.1039/D2TA06278J

Ayu Nur lka Puji Takeiri Fumitaka Ogawa Takafumi Kuwabara Akihide Hagihala Masato Saito 52
Takashi Kamiyama Takashi Kobayashi Genki
A new family of anti-perovskite oxyhydrides with tetrahedral GaO<sub>4</sub> polyanions 2023

Dalton Transactions

15420 15425

DOl
10.1039/d3dt01555F

Izumi Yoshiki Takeiri Fumitaka Okamoto Kei Saito Takashi Kamiyama Takashi Kuwabara 13

Akihide Kobayashi Genki

Electropositive Metal Doping into Lanthanum Hydride for H<sup>?</sup> Conducting Solid 2023
Electrolyte Use at Room Temperature

Advanced Energy Materials 2301993_1-8

DOl
10.1002/aenm. 202301993




2022

RISM

2022

F. Takeiri, T. Uchimura, T. Saito, T. Kamiyama, G. Kobayashi

Direct preparation of barium titanate oxyhydride exhibiting H-/e- mixed conduction

ACSS12020
2022

, , Nur lka Puji Ayu, , , s s
Ga04

2023

2023




F. Takeiri, G. Kobayashi

Development of hydride-ion conductors toward new new electrochemical reactions

SIPS2023 Poeppelmeier symposium

2023




