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KL HEE S AT L ZEM LT FU LA A AREROERER ) LEL, #WEE I L - ORI HE
VAT AOFHEORE &L LICAREED D Z LI2LD VT U A A UAREROFI B OBRRSEZE LT,
MEHEZRIZ BT 2B FOIE A B O W THRAE L.
F1E TP, VFULAL T U BREROERICBIT 8, ava—2HEIFOEAEZE# L7-5 2T,
WERRIZB T OB AT LOEEM L ARO AR L EREFR L.
%2 ' TERFE) T, #HE AT AOERFE, UVF UL T ASEROGHRTFE, EiRSEmiT ik,
A F B L OB AHERKTHLFE, FMERFEITFEC W TR L.
F3E HEL AT LAOHFHEORE &b &I LFAREME L ERIEYE OBRR] TIE, 12 80 E8E
AREZR TR D 5 B, Li & O Z & e Li-M-M"-0 D#) 20 JTF2E L, & HIZHIFFEORE V20 O TFH]
A E KEUE TR b NCEIE T TEMRL, HEELZ. HHEARKE WIS ETWENERTLEERE N &
Nh, BV AT DML 2WERROFRAMEEZ ERIITR Lz, HREEZ®E LT, FiEoRICiTEiRamm
DA 2 AT % LisGerAlOs DIFFEN IR SALTZDS, Li-M-M-O 2D M & M’ N7V~ =7 AT VI =0 A
S BT E OEFILRICB VTS BREEME L AT MR T = N— 2 TS TV RnoTz. 20
T Enn, MR B ITHERIA REE A RIS A T OB OIERIC O L. RWEE S i E o
FE L&A =2 ZMEDFRERNG, EREEUAEE D LisGerAlOg & A /L N A U E D
LiMos3 V23O IZIEH LTA A fmiifk L L TORKRZ R L.
Ho4 B TUFUAALF AREKR LisGerAlOs DS ARIEMMNT I L O A ARERFLG) TiX, BiREEHED
LisGe,AlOg & FEAHARL & L, Li, Ge, AL ASERIE A B 72 D Lis,Ger tAlinOg (-1 <x < 1), S [E# X172 LisGe,AlOg
Se(0<x<DEAEKL, VFVLEHRKOT =4 B OSBRI K DA A AT R Z R ~72.
Lis sGe1 5sAl1 505 (x = 0.5) DA A AR 3.1x104 S em™ (573 K) & LisGeAlOg (2.7x100 S em™) & T 2 M1
EER L. 49, BIREEMEDBNICEIT 2 Y TV L F U EREOINT K > TEOHES MIZIRT 5
VFULAEPHER LD EZZ TWER, FPETEHTRER LD Rietveld ST 5, LissGersAl sOs DL
FRIE Ligz6GeigsAli370s TH D, LisGe2AlOg(Lis00Ge226Al07408) & Fb_XT U F 7 A&V 72 <, FMELT o-
LIAIO, 5t Z L A O LTc. (B8 THD VT U LA AU BEARA & g U Tl LT H A8 M2 A
L7722 &M, a-LIAIO, & DRI K D A8 #E R EOATREMEA R S 7. & HIT, S [EHUA LisGe2AlO7.5S05
(x=05IFRTY TV LA A U8 (1.0x107Sem™) ZRWEL, (ZERENO O 20D EW S TiE
MT2H2ET, VFULL AU BEMEEESNT-Z BB 2 L.
%5 % [LiMo4sVa30 DEIEWE & L CORME] TiX, #HIT LiM0ssV230s DETAREMIB LY F7 LA
F AR BRERNTZ. AT a XTI AuLiMoysVysOsAu B L ONE 71 v F 7L
AulLij0GeP2S12[LiMo4;3Va306|Li10GeP2S12|Au % W 72 B RAL I E D 5, LiMossVasOs B3R TE (5B R
24x10°Sem’!, A A MREZHR48x107 Sem! AR TIRAMBEARTH D Z L i L. ZoO/MEREZIT T, L
SEEMBE LTZR Y F U LA A FHl LilLiPFgLiMo4s V2306 Z1ERL L, £ D 2 A A OFMEFAmI O,
2.5 VARECHREEKIGDEIT L, 150 mAh g ' BBEORMERENE LN, 2O EMD LiMossVas0s 23
WIEWE & U THRET 5 Z &N E 2 b,
6w T TiE, LLEOMRERIEL TV 5.
KL, MRS LU A ARG BE LR VMEHEE S AT A2 AW TA 4 s8R A ER L, VT
U LA A ARERB L) F U LABEFRGERO G L. £72 LisGeAlOy D & 5 IZHFFEH DI
B JFHERE D B ITEE LI W BEFRLAR & i miE O A b E RN Lz, 202 L13A 4 A8 KD
BRRFIROIERICAE R AE 52 D50 THDH Z LIRSS,
%« FSCEBIE, FA3C 2000 5 & 83 300 54 1 #9824, & L <IFFEIL 800 54 1 #MifRH L T EEw,
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Exploration of lithium ion conductors demands an enormous amount of time and effort. Computer
technology has been utilized to accelerate the material search, but it remains an interpolative search
of the previously reported material properties. In this study, among the unknown compositions of Li-
M-M"-O, we focused on the top 20 predicted ratings calculated by a recommender system to search
for lithium ion conductors. Through solid-state reactions, seven new compositions were found, and it
also confirmed that the discovery rate increased with the compositions that were predicted with high
expectation. This result indicated the utility of the predicted ratings as a strategy for exploration.
Through phase identification and AC impedance measurements, LisGe2AlOg with a layered rock salt-
type structure and LiMo4;3 V2306 with a columbite-type structure were selected as searching for more
detailed battery materials. In LisGe,AlOg with a layered rock salt-type structure, LisiGer »Ali+Osg (—
0.5 < x £0.5) and LisGe2AlOs..S, (0 < x < 0.5) were developed with improved lithium ionic
conductivity by changing the lithium ratio and increasing the polarizability by substituting sulfur for
part of the oxygen. In addition, LiMo43V230s with a columbite-type structure was found to have
mixed ionic and electronic conductivity and its capability as an electrode active material. In summary,
using a recommender system that predicts unknown compositions without limiting specific material
properties during machine learning and the high predicted rating, solid electrolytes and electrode
active materials were successfully explored simultaneously. In addition, LisGe>;AlOg has a layered
rock salt structure, and new material that is difficult to predict from the compositional formula was
successfully found. This research provides helpful information for extrapolative exploration of new

materials in the future.
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