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LisPSsCI, LisPSsBr, LisPSsl, Li7P2Ssl, Li4PSsl, L9.54S11.74P1.44511.7Cl 0.3,
Li7P2.oMno.1S10.710.3, B+= o] 59 =238 X3t 4= o}, o] Aty = AL oy
o}

[0063] &sl=A 1A A A JAF Feolar, Hyt JH(Ds0)> 5.0 im O]

ol

1d 4= 9o, oE 59, 0.1 /m WA 5.0 /m, 0.5 gm WA 5.0 gm, 0.5 /m H

Al 4.0 ¢m, 0.5 gm WA 3.0 mm, 0.5 /m WA 2.0 gm, == 0.5 mm WA 1.0 mY
T ATk, ol SEtEA 1A A = EEE Aloldd avdor IR
T Jon, &= dEAAY HEH 9 uA dIHE dAE e AAAdo] 5
=

42-19



2023-09-19
3 9
[0065] Atst&E7l Al As|dL & 50 LiuxTizxAI(P04)s(LTAP)(0<x<
4), LitxwyAlTi25SiyPa4012(0<x<2, 0<y<3), BaTiOs, Pb(Zr,Ti)0s(PZT), PbixLaxZri-
yTiy0s(PLZT) (0<x<1, 0<y<1), PB(NgsNbz/s)0s-PbTiOs(PMN-PT), Hf0., SrTiOs, SnOz,
CeOz2, Naz20, MgO, NiO, Ca0, BaO, ZnO, Zr0O2, Y203, Al:0s, Ti0z2, Si02, B H X2 9|
E (LisP0s), 2] F Eo| BT E 2 7 o] E(LixTiy(POs)s, 0<x<2, 0<y<3),
Lizney(Al,Ga)x(Ti ,Ge)2-xSiyPsy012(0<x <1, 0<y<1), 2 dEPA EFol ER| o] E

(LixLayTi03, 0<x<2, 0<y<3), Li20, LiAlO2, Li20-Al203-Si02-P20s-Ti02-Ge02 Al &}H] 2=,

7FE AEte] 2~ LiswlaM0e(M=Te, Nb, 1= Zrolil, xi= 1 W% 109 A5, =

[0066] Setol=A A HdadL FAHATcz d=2Adl d4oE dst= A
oz, uA ANFAE TS BE ad uid A die] HlEo] 50 =%
o] A}, 70 &Y% o]k, 90 B4 o], EE 100E%2 AL guEd 5 vk, A o=
A7) Sefol=A A Wl de 3 dAE RSk &2e AY 5 .

[0067] Zetol=Al Al Asid2 2§ A&, g+ o9y 55 94, 2

d d4as FaE & v, diE ol9e] 5 d4e dE 59 Al As, B,

ot
.
N

zr, = o]Eo Y 4 vk, @Al A4 F, Cl, Br, | EE o5 =3
9 % 9a, o el Cl, Br i o]Ee 23 4 k. Felojms] wA Ad
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Mn, Ni, Sb, Sc, Sn, Ta, Ti, Y, Zn, Zr, =+ o|&9¢ %o, X= F, CI, Br, |
T ol xFola, 2<a<3)o®m FAE F Uu. FEfol=A A HaH
ol At Li2ZrCls, Li2.7Y0.7Zro.sCle, Li2.5Y0.5Zro.5Cls, Li2.s1no.sZro.sCls, Li2lno.sZro.sCls,
LisYBrs, LisYCle, LisYBraCls, LisYbCls, Liz.eHfo.aYho.eCls, B+ o] 59 ¢S ¥ 33t
T Aoy, old FPEA A=

[0068] slo]=glol= EgHA(Complex hydrides): <& E°] 35 ol
(M M= H Fefe] Z3 S-ol2(complex-anion) & o] Fo]z AMMZHNY < <l
th. A7) S5 Fol2(M)S o= E° Li, Na, K, Mg, Sc, Cu, Zn, Zr, T+ HfY
F oA, A7 EH3 2o]S [BHd-, [NH]-, [AlH]-, [NH]Z, [AlHe]*, =&
[NiH]*d o k. stol=gtol= A= 8 ““M. Matsuo, S.-i. Orimo, Adv.
Energy Mater. 2011, 1, 161”7 #a1sh 4= t}.

[0069] & F&efol A, A-NA EF dsid 100 F-I%l dizte], FetE
A 1A Asfde 10 5% A 99.99 F-39%= EFE 3 HA Ha|de 0.01 -3
% WA 90 FH%= x3E 5 Ak, odE Eo LA-AA H3F A 100 F-3%
of tiete], IstEA wA AP 30 FI% A 99.99 H-u, 40 FI|% A
99.99 F-3]%, 50 H-3]% A 99.99 F-I%, 60 F% A 99.99 F-I|%, 70 HF-I%

WA 99.9 F-u]%, 80 F% WA 99.5 F-%, 90 H-I|y hx] 99 F-|%, 95 H-I|y

et

g gla, A dad>

A 98 3%, W= 90 Hulh A 95 FugE ¥
0.01 3% =] 70 -¥|%, 0.01 +-v|% =] 60 3%, 0.01 )% WA 50 5%,

0.01 F3% W= 40 F3%, 0.1 H3% H=A| 30 F3%, 0.5 F3% H=] 20 F3%, 1
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% WA 10 F9%, 2 e WA 5 F%, H= 5 Fa% A 10 FojeE 29
=R

[0070] 3}slEA A As|dz HA A FFu|= AA Asde =

wo| wal 2 S Q. A o2 uA-Ax 2 ds)d 100 %ol oo,

getEA 1A daAAe 50 FZ% A 99.99 FFwE EFEHIL A HIH

0.01 TZ3% WA 50 TF0= EFd 5 Uvt. & 5o ZA-IA HF dsfd

100 =%l diste], SstEA 1A dsd2> 30 TF WA 99.99 FZ%, 40 THF

% A 99.99 F=H%, 50 T % WA 99.99 FH%, 60 T H% WA 99.99 FHY%, 70

=% WA 99.99 TH%, 80 T % WA 99.99 TH%, 90 T B% WA 99.99 FFn,

95 =% WA 99.99 =%, 99 =% =] 99.99 %, 90 T =% WA 99.9 =F

%, T 00 FF% WX 99 F4E LW £ Ux, oA AHEL 0.01 T

=

2] 70 %%, 0.01 T=Z% WA 60 TH%, 0.01 T =% WA 50 FH%, 0.01 =%
WA 40 3%, 0.01 S % WA 30 TH%, 0.01 =% WA 20 3%, 0.01 Z %
WA 10 3%, 0.01 =% WA 5 T%F%, 0.01 <% WA 1 5%, 0.1 TF%
A 10 5%, == 1 % WA 10 3% T2 E3E ¢ 3

[0071] sLAl-oA) =& Aajdel oAl dajde] ghate] sprha 49 oA

As)del 71908 G £do] FaEAY A4 Fwel g3l WA A

=

A2 Fusha 2T 5+ gon, oA QA Gl U AL B 1
Aslde Bge FuA Tam ol AEEs HFsAL £9 SHel At

T Aok, &EkE] A Ay A dajde] Azt g HAE s A
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[0109] o}A|Zrte|EY FstE A a1 3]d (LisPSsCl) 150 mgs =H] 3t
370 MPao.Z 1% FoF 7Fetdk ¥ 74 MPa® 12417+ woF ¢k stale]l A oF 600 m
olsto]al WZo] 1.33 ecm?¢l LA Hdajd A S A 23l

[0110] o€ @ FlHVolE % ZzAd JtRUY0|EE 1:19 RuH|g &3
g F7] Gufell 2.8 m EE-EE=S] LIOTFE &lAA A dajde Fulasitt.

[0111] =H|gk A dafd Relo] ANA dafj2 40 s Do EZ AL 74 MPa
2 105k Hgstste] aiAl-dA B3} dAsjAS Az, olu aA-RA F
3 Aa4d 100 F-3%el ek AA) Hdajde] &S oF 10 F-H]%o| ).

[0112] 2. ¥t A] o2} AR Ax

[0113] LiNio.7C00.15Mno.1502 ¥= =2 76.8 sF%, LA Z3|Z LisPSsCl
19.2 F%, Feldeld ERostols el 2 UK, W R 2 FU6E T

taL, ol& &FvlE &= HAA dol 2¥3I ¥ Ax

o

gateo] F5 2AES Ax
2 Qrdste] S Az

[0114] 2lF &5 &5 §d 2A-IA 5 dsids A5t L 9o &
& HFsle] dY AL AxI F olE Fudo]E HFo Y A5y Ly xd)

of WbaLA| o)x} AAE A

[0115] AAJe] 2 WX 6 & W] 1 A 4
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B3 Asae Azt

[0117] [¥ 1]

e =549 71 &l

Al 1 2.8m LiOTF EC/PC (1:1)
A 2 3.0m LiOTF PC/FEC (93:7)
A Ald 3 4.3 m LiFsI EC/PC (1:1)
A 4 9m LiFsI EC/PC (1:1)
A Ald 5 5.6 m LiFsI PC/FEC (93:7)
A 6 15.5 m LiFsSI 61

H) e 1 1M LiTFSI 63

Hlald] 2 4.3 m LiTFSI EC/PC (1:1)
H) e 3 5.6 m LiTFSI 63

Hl e 4 1M LiPFe EC/PC (1:1)

[0118] 3% 14 ECE olEdl ZlRUlo]Eo]al, PCE Z2I3 7hH Y o] Eo]
M, 3¢ Edtololddl IgtolF tholdd oEo]li, 612 gl Zho]F tho|y|
g oE o, FECE ZFozoEd JhHEuvo]Eolal, SBN2 Anfzuo]EHoln,
LITFSI=  glfF Al (Edgdo|EF o2 edEYd)ontol=ol,  FDMBE  2,2,3,3-
Tetrafluoro-1,4-dimethoxybutaneo|t}t. FxolA A&} ne 2 L2 ey
A e e = FEE JEiY. f7] SvfelA 1:13 93:7 52 FyH|E Y
ERdiTH.

[0119] H7te] 1: o]2 AEE W3}t Hrt

[0120] o}e] ¥ 2+= 2A)d 1 WA 6 % Hlale] 1 xR 49 =3 dsfzo

A, oAl Al A A de MR F 72243 $-9] o] HEEES S48,

i
2
%
i,
1o
©
rlo
r>~l
k1
k1
@)

N

A AfAY o] HEE(os) W] 724 F =

{

=]

of HlER R ghs UERd Eolth.
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[0121] [% 2]

A A 72A1F & %58 ol FIEE (ow/o
SE)
AA 1 2.8 m LiOTf in EC/PC 0.7734
AR 2 3.0 m LiOTF in PC/FEC 0.7177
AA4 3 4.3 m LiFSI in EC/PC 0.7532
AAo 4 9 m LiFSI in EC/PC 0.9421
AAld 5 5.6 m LiFSI in PC/FEC 1.165
2A o 6 15.5 m LiFSI in G1 1.3745
Hluld 1 1 M LiTFSI in G3 0.5500
Hlald] 2 4.3 m LiTFSI in EC/PC 0.7468
Hlule 3 5.6 m LiTFSI in G3 1.2507
Hlnld] 4 1 M LiPFs in EC/PC 0.4038

[0123] H7tof 2: 4k3t MAAY H7}

[0124] wlaie] 2 2 wlale] 3¢ Hgk dajdol dhal Y FAF A9
(Linear Sweep Voltammetry; LSV)So. 2 Hgto] wE AF{ HE 5SS B35
O A¥E = 20 YERY. % 25 sk Hlule] 39 AF§- oF 4.7 VoA, H]
w29 A% oF 5.1 VoA AFEETE gkl Ay Abst bg o] Holxl

U= s o vk Hlale] 2, 3 B AESE QEgAd o] wrol of 4.5 v o] o] 4L
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[3734]
(373 1]

FetEA A dad B A dadS E2Fehe ALA-AA 5 ded=

A,

271 A AajdL 559 2 771 EuE 36,

A71 FE5 G ol 0Tf, FSI- & o529 %o,

71 A AaAe] sE= 2.5 m WA 20 ml LA -H A EHIF A
[37% 2]

A 13ol A,

71 A Hdald Y] Fx== 4 m A 20 mQl A=A ok deA.
[*4+3% 3]

A 17kl A,

71 MA Al FE= 4 m A 16 mQl LA-HA] H3F dEA.
(37 4]

71 JEGA Fol L, Nat, K, Mg¥, AI¥, Zn*, Ei= ©]

il
L
N
oot
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[* 73 5]

3}sha] 104 MEE Lit =& Nato]al,

shsha] 204 M2 Lit B+ Natoltt.

A71 w71 vl ZFRUIOlEA &, oA &, oEA &v, ZAEA

PRy gvl, EE OB 2PL EFE mA-9A)

=9 A
(37 7]

A1l A,
471 w71 Sl &% JHEUolEA &, ZEASE oddl JtE Yo EA

S, =dAl S, E=ASE AEA &, delERA &, E= o5 =%
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& TP A-A B A4
(373 8]
A1l A
47) FEEA 2A ANAS A Feoln Br) Aol Bt O
U73E 0.1 m WA 5 el TA-A B A3
(373 o]
AL A,

Asi A, Zetol=A A )
d, stol=giolm BEA, T o5 XIS U EFste uA-AA HF
a4
[*873 10]

A1l A,
71 aA-NA H3E dsid 100 F-3]%el thsted, A7) SstEA A dal
=

10 3% WA 99.99 FI%= x3E il 7] A AsfzE-2 0.01 F3% A
90 F-u%= EFHE = LA -AA

-

T AN

[ 11]

A 17l A,

7] A=A 9 Al 100 F-%el] theked, 7] Fsb=Al oA s
A& 70 F9% x| 99.99 F-H%e= EFE I Y7

| NA dade 0.01 F3y A
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30 F-9%= L= aA-NAH HE A
(373 12]

A 18}oll A,

27 A-AA H3F HE A 100 %ol wiste], 7] SstEA oA x5
22 85 FHu WA 99 FH6E EFFE I A7) AA daAe 1 Fan WA 15 F
%= EFHE = AA-AA 53 A,

[373 13]

A 17kl A,

7] aA-AA B A B dstEA uA dad 9t
PAHE Alolo] F=rol Aot A Al dS E3aetke A aA-AA 53 s
=
[373 14]

A1 WA ABF 5 o= g Fol mE nA-NA 5F dsfjdS Edete

B A8 o,

[%3 73 15]
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373 16]

A58 ol A,

Aol A} A
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[ 8 A ]

FeteEA A dald 2 AA djEe E2Feta, A7 A defdS 5%

EN

9 W f7] S L

A7) FEAAA Fol22 0Tf, FSI- X o5

O

Folar, 7] AA Ao s 2.5 m WA 20 mQl AA-RA] HF dsid, 1

2lal o] sk 53 dajd o 5l WA o) %} Aol w3 Zojr.
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