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Thesis Summary (approx.2000 Japanese Characters )

A+ 55 01 MMaterials developments of LijGeP,S,-type superionic conductors in the Li,X—P,X;—MX, pseudoternary system
—Application as solid electrolytes for all-solid-state lithium batteries—) & H L, $##{El =455 R Li,X-PXs—MX, (M = P*', Si**, Sn**, Ge*";
X=8,0)THR SN DHMAHP T, LiwGeP,S;, (LGPS) MHHEZFFO Y T 7 A (Li) A A L EEROWEREOLRR LARKERL, #E
ER G OMEHT, BRALTFRFEOFEAM, A LB ZEREME L LAV Li ZREMOFRFEFTMORREE L Db DT
HY, FWETRHRBRINNENLHER I TV

% —% [General Introduction] T, Li A AV EEMREROBENE, FRA 4 =7 2 2B 2&E &, 2EKRER~OEA
AIREMEDBLR N IR~ Tz, WHRFEBE RO —>TH 2 LFE K Li ZKEMIT, TG REMIREZE S EEBT A R EHTE
EERENZ LT, Akl mEEEERTE L LHfFIhD. LeL, @ Li BEEEEZS LERERE L LU
AR MBI MFIE L7 WS E R & 720, FEAICIEE > TW 2. RIFFZEE 2 O OfiR% B L.

% "% [Experimental techniques| Ti, X #rE 721X MET 2 AW ZEITHIE & OMNTE, BLOKHA > E—& v AL

DA F L EBERNE IOV TR Lz,

% — % [Phase diagram of the Li,GeS,~Li;PS, quasi-binary system containing the superionic conductor Li,(GeP,S,] CTi¥, LGPS %!
WHEERORER L 25 HHER5 2 L2 HAIE L, LGPS 2MF(ET % LisGeS,—LisPS, #EEL "B R ORI 2 ER L, FHOAERH
WS DOBRER b2 L.

50 [ Synthesis, structure, and ionic conductivity of solid solution, Li oM +5P2-5S1, (M = Si, Sn)| TI, FELHEIK Lijg:oMi+5P2-5S1

(= LiguM 4 PSy; M= Si, Sn) (28T, LGPS MME AT 2 MAHEH & #5168, EEROBFEH AT LR

% HE [Structure—property relationships in lithium superionic conductors having a Li (GeP,S ,-type structure] Ti¥, LGPS Bl#E
DEEAEMRAZ B E L, Si R (LinssSiiasPiesSi) & Sn K (LigsiSnosiPaioS1:) LGPS M [E AR EME O MBI E & TOF
(Time-of-flight){£1Z £ W 175 72. Sn 52D Li DN /NT A —% & Li F-fH O EEEOREK 7 X O Maximum Entropy Method
(MEM)fig#T 2 I\ CRIAE L7z Li OB Em OB REER L.

% /NE [Lithium superionic conductor Lis4Si;0:P2.150960204 With Lij0GeP,S,-type structure in the Li,S—P,Ss—SiO, pseudoternary
system: Synthesis, electrochemical properties, and structure—composition relationships | Ti%, LGPS O&EXALFRREME DKL HEY
LL, LGPS [ZHF 5 Ge & Si OHKEM, BLO O LHOBEAEIT o7z, MR L OE RSN % Kt u‘:ffh%, LRk
Lig42Si1.0:P2.189.9602.04 (LSIPSO) {233V C LGPS & [alffit & FF DA S B 172, LSiPSO DA A EHEH(L 3.2x10* Sem™ Tho
71L&%O%*%/LﬁWt$.W?N/E@iNMhTﬁELthQDLﬁ@ﬂA%E)ﬁ%%W%@ilmmM@ ZRL
SYA I NBOFEHERFEL 7 — 0 VRITTNTN 98%L 100% Tho7-. LGPS Bk LSPSO REREME N, 1E - Al
REICBWTHEBEBEBRICLZETHY, INNVEMNEEZRTIEEZHLMILE.

%t Lithium superlonic conductor with Li;(GeP,S,,-type structure in the Li—P—S system: synthesis and electrochemical properties |
TIE, LGPS #EiIZ451T 5 Ge & P i TEH L7 Li-P-S RICHWTC, HiiclZ LGPS HE DG aE G L, T OME &t
WO L, @R 773 - 1223 K THRONMEIE, SERBEMOEMORGM Thole. —J, A B/ I NViEEAL
THMLEREHT, LisnPSi T8V T x=0.15 225 025 OB T, LGPS & FAEDOME #1572, Liz,PSy DA AV EEHEIT 1.2 x
10°Sem™  (F|IR) Tholz. LinPS,#EKREMETL L, FAELRUEME AW 2EKEVE, TV 71 HBO7—n v
BN 99%% M X 7=, Li-P-S % LGPS BEREME N LE - AMAEICE N CRBEBEHCLETHY, EWEMEERTILE
Bl oz Lz,

%\ [ All-solid-state configuration of electrochemical energy storage devices] TI%, AFHILDOMRIEL LT, AR THE LT
LGPS BIHAREMEZ N ETICHE SN b0 L0, FEEEE L. ZROOF LR L BEEMREZ AT, 2F
eV ER L TRl L. (ER L 2EEE VO NEE L VX —EE L FMEE THELL, STTHE S Tnbd ¥
YRV X LR Li RO RME & el U7, ARBFECUERL L 7o 2FE AR L O RN, SIEICE VDTSR L ZIREME Y
I, 100 °C TIEF ¥ v ¥ % Llalo 7z, 2EEMOE I 5 @I - HAOFEEZT 5202 L.
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Thesis Summary (approx.300 English Words )

The all-solid-state lithium battery is considered as a next-generation energy storage device
with a number of desirable features, including fewer safety concerns in comparison with
energy devices powered by liquid electrolyte, as well as potentially high-energy and
high-power densities. However, the lack of materials showing fast lithium conductivity,
which can be employed as solid electrolyte in the battery, prevents all-solid-state batteries
from practical applications. This study developed the material diversity of sulfide superionic
conductors with LijoGeP,S;2-type structure showing high lithium conductivities over 1 mS
cm ', which were comparable to that of liquid electrolyte. The phase diagram construction,
synthesis of solid-solutions, and structure analysis using diffraction techniques were
conducted for the materials discovery in the pseudoternary LixX—P,Xs—MX; system (M = P*',
Si*", Sn*', Ge*"; X = S, 0). Fabricated prototype batteries using novel materials exhibited

excellent specific power especially at 100 °C.
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