o

il

<

od
1l

X} 2023.09.19

10-2023-0124943 (H=H= 1-1-2023-1038437-83)

(DAST 22 EE905)

i
H

H =

onl
Kl

t(2-2005-009509-9)

Michstm Atsteei

{

T H

o
—
c 2] 2

orl
Kl

T 2|0H53{ & 21(9-2007-100081-9)

43

B
oF
xr
N0

80
ofl
~d
80

e

<0

5o
0

go

on

UM OJA HA|

wjr

<< Ot} >>

¥ x b
i g =
N % i
5 K _—
N X
o0 o ﬂ
(@) <
ujo 20
- oy 0
53 2
= RO
of H__| .__M@
ki i 70
oz B
7 5
3 = KO
1
=l Ko §_
-~ A E
.IA_”_ 80 N
“ o o
ol Ju 10
oF — wjr
o u =
/LI.H_._o <
w_nﬁ% KIr
sznk o
HmMu_/a RO
SH<kopr O

~

H
L
=]
+

o

Fet 20|

G
T 2K 0|

ES
=

| K| (www.patent.go.kr)0l|

[}

o)

Ao 2 =
o o

SH
= o

=l
o

[

==

|E{ (& 1544-8080)01|

HAFEEN

2

a

1

ERTY




Ou AN )
* B0 B TALNE L% oau3N
w&—————ﬂ( e

B 72 ofE 8

—

ocanasx |

@ 2214 - 53M {~

@m0 |
| w227 |

oxEay

)

O M
suaup | | (SNNE9E)

)

)

083z )ﬁiﬁi( EHYEH
)
b
=l ) ( BHEH
}
( e

)




=)
E=ESak=)
[E372]
[E)9]

(23]

[S3 DA F]
[CHele!]

(23]

[CHeleleS]

[XIEEHC A

CEEIEEEES)
CEER-EEES)
(22X
1)
CEER-EF-$])
[ZoS=p5)
[2EE 5]

2023-09-19

[ A]AHE]

SoIEeN

1400

Eé_ls_co
—/ =

OLNITHEr D AbstE e C

— —

2-2005-009509-9

e

Dc|0tSol g el

9-2007-100081-9

-

Z X e

ol
ol
m
5
K
é
r
%
0
£l
o
>

0
Im
HU
E
>
m
M
b
rlo
09
0ot
10

X HoHE=S

Hel
09!
el
rr
kJ
2
3
2
J
o
Bl
%
A
HO
rc
kJ

Xl OlXt &K

Solid-liquid composite electrolyte including
sulfide-based solid electrolyte and hihg-kosmotropicity
salt-containing liquid electrolyte, and

Semi-solid-state secondary batteries

Olatd

[

LEE, SANG-YOUNG
681215-1XXXXXX
03709

51-1



(& oHE

=2

2023-09-19

NESSZA M2 JIMS0I2H2 2, 109 1503
DVCIH A XH01)

=3¢

=

[2E ]

80
oH
n0

30
0

Il

(=]
Ild
30

ol
30
Q)

KIM, WON-YEONG

940427 -1XXXXXX

o}
ol
MHr
ulo
ol
K-

03724

iof
%)
al

|=£14&2 45, BS 403=

S

NESEA HAUE+ &

(E0:P)

x
oy

N

HII|]

Ild
80

ol
do
X0

OH, KYEONG-SEOK

941202-1XXXXXX

lof
fill
M
ulo
ol

Kk

03785

ol
%)
)

H0
)
KO

7, 3035 (

=21Z

23 4l

Al ATH

o=y
=&Y

A

(2]

18
k'l
Ok

YU, SEOKHYEON

970422-1XXXXXX

of
fill
M
ulo
ol

K-

04370

ol
%)
)

(AHS)

=2

2452 71, 15 204

I

o

A E4&72 ME

o =
=54

A

ol
0H

Kl

51-2



2023-09-19

T0
X
i
1
0

U
{0
H
0_.'%

KR

M
0
T
fo

10-2022-0166000

[E2X] 2022.12.01

EEREY =R

[AAET] =k

[HX] ?I2 20 SAZZUAH MELICH
(helel  mIa2|otEd el (Mg £= 2D

[+22]

[E]2] 0o o 46,000 &

DDHtEdg] 46 & o &

[RAAFEE] 1 A 18,000 &

[AAFE 2 Z] 19 & 1,135,000 &

(&3] 1,199,000

0
2
>
10

X & X X (50%2 P [L]

[Z2HE ==g] 608,500 &
[==3 NSERHS]  064-094949-04-013
[BRAF] 1.918E 1S

51-3



2023-09-19

el wA-NA B Hsd, L dkuA] oz A=A {Solid-liquid composite
electrolyte including sulfide-based solid electrolyte and hihg-kosmotropicity

salt-containing liquid electrolyte, and Semi-solid-state secondary batteries}

[7]1&FoF]

F9) Be ol Ammsh $54% A7) Aoy PPYS FEL = Qol, o F 48

51-4



2023-09-19
[0003] z&f{v} F3t=EA A Aefjde AA Ao vl o] HAEx7}

SAY, A W F

4
e
o
i
<y
lo,
K
2
T

PApete] Aol A Agto] wAYst, LA
oF Ao Aol o FPTFol FAPE ol HE Adwol AdtEe= T EAE
7HA AL S

[0004] o]ell, SstEAl 1A Hafjdo] HA Aajds H7bsto] 2A-AA
53 dalds Axgozy A Hdade] FAAES distEs dFEC] 1Y
w9k, add FEEA A dad AA dAsEs 533} st

ArsS o= 22 AE 7 dn. A, AA dsjdo] tiAlz A =

F oolY olFe A= AFo] =tk AV dom, AR, HA daHe e
2l F o] & (Li* transference number) = <213 o] ZEAo] AstE = w3y o]
AL, YA, 7FAde] AAl dafde] Z]jel wep ddAde] EAEE A o

W, oA, 71Ee B dsde A ks shgAel ol dajd 3o A

[(SA2s A s FA]

rfo

e
) .

[0005] &3t=Al Al ey} QA dafd ke Fukgo] il

Hir

]

HE®

gl

TAE e Absk PRI e 3 ddA o] FEEo A4

)

il

51-5



2023-09-19

[ZA9] a2 <]

al

ghst

o -
s ¥

3)

s

2l

Z

I

ol
ob

]
=

A A dsid

Ft=

TA M=

0]
=

[0006]

Xl

ol

Gl

A

ol
ok

&7

gkt

14 e A

%13

d

[0009] <

12 1ol

ks

d

d

ol =
ol %

IR

S|

o 75

e

43 e,

ol

il

3 dw]

s

R

51-6



2023-09-19

% 2% Wlae] 19] wA-olA] =

i
£
%
i,
o

T 32 AAd 19 nA-NA 5 A&

% 4% wlae] 19 AR B A del Ulg Alzke] we A%l W

Eo6 wlaLe] 13 AAJe] 19 A=A H9 A i AlZkel] wE
Lieo] WakE ekl ZiefLojt.

=7 AA 1, wlale] 2 % oBlate] 39) aiA|-NA] Heh sl o

e
R

gt W AfF Yo HstE yehd 2y =Zo|t),

[2de A7 A8 FAHA W]

[0011] ol&}, A& Q1 &l thste] o] 7| okollM & A4=& 7F

A AT goldtA ANE F YES

f
>
i"‘
i
of,
oL
iy
I
v
i
(e
i
o,
rlo
9
v
AN
)

A geld Gl PR F Qo ofolx] Ayt Fdd] B4 Stk

[0012] 4714 ALEHE ol WA oAHel THAES AW 99



2023-09-19

bopr

S

")

Fate,

LIy 2o
¥

[0014] ©]7]A

K
A

—_
fite)

rvze)

o
TR
N
!
5
o
ol

Nd
ol
@m

|

il

2k, ©A, T

PN
S

o

7 oabe] e 545y

o] &) = of oF

o
ok

[0015] oA o7

=
=

Fd yeEblon, ©§AA A

S

s

il

il

fe13
=

B

HK
o

”

o

[0016] E=3F o] 7] A] ==

F A

T
T+

178 olm A

RELA

Hn

7

=
T

T
T

ALY,

=
=

M=o Aotk gl

ﬂﬁﬂo

To-

AL AR @7 ol E Ao

51-8



2023-09-19

N owagz 0070 QA A(AE e FEe] Ao)E 2k Y BE
2 da, 47 9 Bl T4 AHo] 50 4l Ao AFOn)E B 9

[0018] of7]A <<m&=" & ujA|4 < (exclusive) v|=2 S|4 %A o,

p

& Eo] <A L B*TE A, B, AtB 58 ¥ 3slE Aoz A HT).

:

[0019] “w&" 2 Wt 2HI Ho] w& % EEH(EEH)e L
Adoz FAgr)

[0020] w2 A -HA H3 M

[0021] & F&ofol wE uA-AA 5 dajde Fst=A A b2

W oo AAe T, 47 A AN FHD % 471 9E T

87 FEDS FE Gol W ubAo] 205 pn MWl Lol g T AL 54
o% @},

1
L
2

[0022] mA-NA] 5 Hejde wA Asidn A dajdo] Hgstd A
o=, sfeluE Adefjd, T 24 dejd som ndd £ . A dsd
oA dejde Mz EeHor EEH de F i F8E AfE ofFa

e = gtk U a2 AF dsjde B4e) A AND AAE Aold FF

51-9



2023-09-19

e AL 5Hoz g, oy e JIEuHE, 1 pn 1020 9 v},
[0025] S3l27 14 As|dx Ax Asde 2asl s= A9 718 =

A= SstEA A A HA defjdo] steH om whgeto] AFFol A4

HaL o] wel o] AXEVF AStE = Zlolth. o] AA HH &ujrl F=

A4S wed 549 Sl #Z3eA Al dsjd s g ske] 4

e}

Al -t

oo
o

A0 717] WjZoltt. o E Eo] JdEd JtEYe|EY Zadd JhEy

o|E 5o FtHUo|EA &uo] IM LiPFeE &A1 AA dejdS 33LEA 1A

=2 gl
[0026] o]o we} H: AFELS 4 &v7) obd HI=A &), &2 33

51-10



al

1

[

=
=

4

%
Qs

7}

2023-09-19

8

A A
bol 5

=

=y

Ry

<

2} st

S

]

S
Tl

o] 7% oA
A e 2ol A

-

AR, yobrt, =2dAl & ule LiTFSI, LIBETI 59

|7} At

g

[0028] 44
[0029] & & ool A

T

-

st7] el

[e}

Q

!

1o
3

ol

°|

Kol
=

wWE A
i ol vt
HERZIAETZ}

T

A3 A s} (salting-out) = A

- O

T

1% 7] Ho)

(chaotropic) 2] HiojH]

o

Q

]
<)
51-11

o]0 7 AA
39

S o

=

St I E R

o)
<)

Bolr, g

[e)

o]

=

=
o)

<

Ak

1

T

# (aggregate) =

o]2 ““order””
[e)

o

24 FZAFE 23 (kosmotropic)

E] (kosmotropicity) 7} =

o o %

U



2023-09-19

o)
HH

b A7 v

a9

3 gojel

sol e

o]
P

A7 5

o1F717] wiEol &rle] %% (activity)E

1L
=

a7

i

olo
o)
ol

Al IA]

=i
=

olel wel et s}

al

Z

1 dafdat ek o

ol
oF

22

E=is

a7l A

g

3l = ol

A%

=

A

_ol
ok

Tl = 3

0]
=

[0030]

o] 202X, W7ol °F 205 pm w]THS-

KX
=]

REZY

wE7o] oF 205 pn MRl Lol &3} F& o] Lo o] Fofx i

o

ol

)ﬂ}

lom, obrl et

PN
T

il

ol

olo

+ ek,

sk
=

ekl

LR

S

= O]
,_l‘]:]

Nfo

Fol&& W o] oF 295 pm wwko|w

A

[0031] ©

of A=A

=
T

3,

o] 290 pm ©]

Ae dg =

s

29

371 =el

ol

b, B 240 pn o]t F glow, o7y

S

}, 270 pm ©]3}, 250 pm ©]

5

283 pm ©]

51-12



2023-09-19

100 pm WA 290 pm, 160 pm WA 240 pm & 5 <)

J?N
Ol

[0032] & F& o] wig} w4 o] oF 295 pm v TS WSSl Lol dE
E°] ClI-, CHCO0-, NOs-, BFs+-, Cl0s-, SO0, OTf, FSI-, =& ol&9 =3¢d +
ATk FAAQ] o2 7] o] Cl-, CHC00-, NOs, BFs, Cl0s, SO, Hi= ©]
So] 23d ¢ 9ow, o FAAH g A7) Sol22 NOs, BFs, Clos, EE o]

=9
5o 2ol AL} BFr, ClOr, EE o]Ee] 23 4 A,

[0033] & Fdo WE So0]L& PReHET} ZFS HEAS 7l = So]Lolg)

ok

T A, =& ““Y. Marcus et al., J. Phys. Chem. B, 2014, 118, 8,

T
a

R

H PR REAE> 295 pmolil, Cl0s9] HHZE-S 240 pmolH,

-/

2172-2175"72 FHals

S0 @ BF+o] WHAS 230 pmolil, N0z WHAS 179 pmolti. e EH <<,

rl

Shirai et al., Anal. Sci, 2009, 25, 189-193>~5 sl CI1-9] WHE-S 181 pmo]
t}. =3 <“<F. Sagane et al., Electrochemistry, 2022, 90, 037001””S *ta1s}d
TFSI-9] ®WHE 2 325 pm&l Wb OTF 9] w2 270 pme]th. &3 ““Y. Tominaga et
al., J. Electrochem. Soc. 2015, 162, A3133””& %313t FSI-9] ®HH74-2 283 pmo]

i, =& ““1. Popovic et al., New J. Chem. 2016, 40, 1618-1625>"%5 3 il5}H

[0034] ol whgel 54 W2 shute] oo d4E = glod, o

o= 7] go]e "kge & <<Y. Marcus et al., J. Phys. Chem. B, 2014, 118,

8, 2172-17577°] AotHl WO ZHH AL 4 Ut}

51-13



2023-09-19

Basl ol

219

d

53

o]

=

} @ %= (Radial charge density)

[0036] <

T—
T

107 ¢/mo| .

L
T

-11 WA -5.5¢ 4 glom, 9

? =2
=<

Page et al., Chem. Sci, 2021, 12, 15007~

A verd oz grjel Fst=A Al

TS

Al A el A8 7]l

o]

PN
T

A14=(Molecular polarity

w4 34

o] &)

&

T-& ol

—

[0037] ¢

4 YA 10, E=+= 4.2

T
T

= 3.67 27¢

index; MPI)

““A_ Grimaud

T

7

3k

et al., J. Phys. Chem. B, 2021, 125, 5365-53727"5 L

A debd ez grjel et A

S

sre AgHY

o
T

Aol,

51-14



2023-09-19

H
=
1N
o]
PN
T
=
5]
2=

o Mo HR 1w
o " Nd ma my <
70 W = ) mm
B wr &L B _
: tas T E
o ] - i ro
iy = 8 o &)
T e , I
i_- %_n cl 71_ ‘M_.IJI
N =
ﬂl :U OE ox N
T 5" :
e PooTom N - &
OL ‘:W +., Oﬂ MU E MM
0 o o B
A B e
oo O - fa I
m To . . O ) G TR
A Y m PR o} me T B
) i
AT ‘O#|” o Kk ‘._Omo 0 0 ‘Alurg._
o S ojn - 3 S o
HON = = dr i o N
0
oji % <0 L i i m%
. T 5= U
% X L3 EE w T T o
= T 2T g o}/ o} W
~ B . B Bn
M o A m T 4 4 H
Mo o W iR A “
XA ® — o — —
L, ¥ g - B g 5 § P
v g &% & = 87
R T I
T+ F s o g Z
o T AR R Gl P

o
o

u
u

o] 295 pm H|
o] 295 pm H|

%
%

F

| I

2

| I

H
H

S
T

Li* T+ Nafo]al, X2+
51-15

Li* =& Nafo]ar, X!

[e)

e
o

T

[0041] [s}sh4] 1]
[0043] 3}t 14 M
[0044] [3}3+4] 2]
[0046] s}st2] 264 W

[0042] miXt
[0045] M2X?

7} goleoltt.
7} goleoltt.



2023-09-19

-0])
=

o] Cl-, CHsC00-, NOs-, BFs, H=+= ClO4

< dE =

[0047] 3}s}2] 104 X!

o]
PR

—

E0] S042-2

=
=

sheba] 2014 Xz

F 9.

[0048] f-7] &

1 deidel 7]

ol =
._IZ

el o A

2

A

_ol
ob

A

=1
= A

Tl w

0]
=

[0049]

T
T

Wu 4o WAL ¢l

olo

K

ojn

3R

4r

fldef 3}

5

f7] ol Al %

Uheb o 24

ol &3} £7] &7t

o] ZERU[|EA &ul, ol=EA &vi, e

7l &vl= dE =

o
IT

[0050]

el

o

Y FHHUolE, & o]

Z=
=

[0051] ZtR o] EA &ujs 83 Fhmyo]E, A}

Pl

Bael o

7z 3

A

1

;OH

T

I

—OH =%
ol %

A

aLx

A

lijal

&k

ox

A

~L

;OE

o

o
7o
g
ay!

51-16



2023-09-19
Ao A g3st71e frel st
[0052] Z}HUo|EA &ul= o4& E°] tholWE 7t Ylo]E(DMC), thold
g FtEU ] E(EC), TholZ2# FtHUe]EOPC), WEZZH FLEU o] E(WPC),
ez IR o|E(EPC), HWEdd FtHUO]EWEC), oEd J}E o] E(EC),
T2 7R o] E(PC), FEA JtRU]E(BC), Ex ol £¥%E £IE F
3l
[0053] & ool A FEEUC|EA &r= HEd 7HRYo|E, == gyl 7}
HYo]EA =S X33 4 vk, A7|A oz FtRY|EA 3FES dE

o

il

Fogodd FRMO|E, TolZF o g JdEHAINRYE, FERE
FERMo|E, tolFZ2oddl JtRYoE, H2REdl FtRUCE, Tjo]HaH
e FtRUOJE, YolERo|E FtRUo]E, Aojoell FtRUO|E, FE=
o5 x¥E X F Uvk. 4 d=E dgd JtEMClEA FES dEAs}
e JtEMlEY & i, 47 EFeRoddl FtRUOJE, Tho]ZFoR
AqA7tRo|E, FRZddd JlRUolE, tlo]Z 2R g JlHYoE, HE

Zoddl FhRVC|E, tolBnmRgYA JtHUoE, EEs ol X%s I

% 9]
[0054] o =€}/ §uh B ol WE obAElel=, oF obAEelE, n-
EA L obAlEo] E, chol W FopAl el o] =, UEELE S DI

oHZE2IoYelE, y-FEZFE, Hrbsdto]l=(decanolide), Wel=e=, =l

tl
L
8
it

3
E
8
i
_\|U_4
&
!
8
it
ko
flr
o,
il

e o s
o] %3E x3HE

N
E

51-17



2023-09-19
[0055] oAl &= o& 5ol dolRd oF, Ri-=wdl, tolaekd,
EfolZetel, HEZEE, telvlSACHl, 2-HdHEgstel =25, 2,5-
oM Eetsto] ER e, HES|ERA, B o5 23 TEE F
A
[0056] SNEA &vl= o o= S A &, LA e A &, e
olge =& XFE & vk, FRAZ CHA Svil= dE Sl shd o]de
EFLHE R T oHA 9l
[0057] A=Al &= dAE 5of AolERaites xdd 4 . 4=
A Bl elE S0l JdEdRE, ofolazZEd I, EE o5 =TS ¥

T

[0058] M ¥ &vi= & 5o R-CNRS C2 WAl C20 A4,

[0059] M| F A &l T UelE-RA &= d& &0 AAxuolEL

ol ypolEH | Fu| 2 o] EE (suberonitrile) AlHlz o] E 2 (sebaconitrile),

1S 23S 2= 9]

[e)
= o= T oA

di7lltkol ol EY, Z)ltele]ER, T o5 =

]I

51-18



2023-09-19

ZER Al EA &, oEA &vi, HUeolERA

7] &=

A2

]

[0060] <

3y 7hHE)

w71 &=

) A o &2

Z

ATk, T

2A3} of E

fe13
=

ekt A &,

L
=

A IRl EA &,

2A43 A"

fe13
=

o|EA &,

T

ol

[0061] ¢

L
=

o] FEE A9 1:19

I
o
olo
N
ol

ol

0]

ool wE

e}
=

U,

SEIESE

T wE

]

o

=

=8

o)
Py

g 59, ¢

[0062] <

o] 0.5 m WA 18 m, 0.5 m WA 15 m, 0.5 m WA

=

11 m, 0.5 m WX 10 m, 0.5 m WA 8m, 0.5m WA 7m, == 1m HX 5mn¥

[0063] E3l=A vA A=A

51-19



2023-09-19

[0064] S}st&EA A dafjde 274 x99 5o wel 24 A (Crystal)

o} ¥ A A (Non-crystalline) o2 yd 4 v, AAGA = Lis.sGeo.zsPo.7sSs 52

Thio-LISICON, LiwGeP:Siz 52| LGPS, LisPSsCl 52 ofx|ZutlolE %7} t)E 4 o]

o HAAAE A8 2= Aolol o8& #el(glass)Alet fref-AleH A= vd

F dor, FEAE o= E°] 30Li:S - 26B2Ss - 44Li0, 63Li2S - 36SiS2 - 1Li3P04,

57Li2S - 38SiSz - 5Li4Si0s w©°] Jow, Fe-AfguA= olE 5] Lis2sPo.esSs,
Li7PsSu 5°] 3

[0065] 2] Wefe] FstEAl DA HNAS i stopA] ugF A5+ LFol

ol &3] FAEAEY LiSset PoSsE 7:3 AL v &R Egtale] oy LB

rlo
rfo
ki
K3
X
e
R
iv)
Mm
of
%
Jo
Au)
ES
k0
19
ot
=
lo
)
:(|>L_'4
i,
tlo
ek
oX,
ol
s
H
o
W
w
\
O
3
5
gl

[0066] 244 stEA dAad T sl LGPS+= Aol A 1.2><10= S/cm

& Ustdle Zle® HIuHAT.  LePS7F HalE o] ¥ GeE

—~

Si, Sn, AlZ H&sAY SE Sex A= F9

2

F7b EwHe

it

AP A=, EF7F LGPSELT =& oA ==E ez &

8

x| "

-y

o,

Al

2
Lo

Swolde] gEe M 5 Aotk =@ 2006de] waE opErhe] =¥

Lio.54Si1.74P1.44S11.7Clo.32 2.5 10= S/cm &= A A& 2 =59 ol ArEE

Il
N

=

st

51-20



2023-09-19

H

ojth. ¥

]

S ¥
T

sl A = s

&

°of 2

L &
=

=

o]

Li2S-P.Ss & 9]

TEE 7HAEA giE o]

1

A

Q3
=

| (ternary)

oA RTOIE Fx,

[e)

ALS
“
AgeGeSe2} -5

9
}ﬂgj

=~

o

=

-
[¢]

T
-

Li2S-GeS2-P2Ss

=

ind)]
[0069] o}A]Z T} o]l E

[0068] 3}3}=7

(binary) %,

Li-o}x] 2rjo] E

ol

1
vl

X

o} x| 2ol E

cl, Br, D7} Stt.

2 LiPSs9} LisPSsX (X

zHo

o

M
K|z

N
Ho

AR S0l AAEIL Tt

T
51-21

)
pul

deol glem, #71 &

Fell o

| .

T

°©

A]

o

o] 7rE}

SRR

T

)
pul

=Zog 9]

i



2023-09-19
[0070] o}A]Zt}o]E Q] LiPSe= Lo 44 (Cubic) “(phase)= 7}

A a1 Ao A AP A (Orthorhombic) A ZE

o
N

o] i A Aol U FAE ol HELEE JFE F k. o] IFEL Fo T
Al Folom tiAste] Hdstd = vk, Al d4vh A FE A ofA| Zrol
E o9 A Wi gF AlolE F-iEel Wl Ake](Vacancy) 7t 4 H o] gE ol A

Ewrb ddEH, gl ol Ao w < AoMR WA ol <HgstH
o] & E°] LiePSsBrob LisPSsCl= 10° S/cm ©]7e] £2 o] A= d Yed F
Atk ofARGolEY Hdt=A 1Al AsjEe o= 5] LiPSBr, LisPSCle,
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}

[0071] &sl=A 1A AfdS JAF Feolar, Hit JH(Ds0)> 5.0 i 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
=
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[0073] AtstEAl Al As|dL odE 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, =

[0074] Eefol=7 A Hdafjde FHTo=2 d=2A4 dnE dfshe A
oz2A, 1A AEE FAsE BE did didt F2A Y] H]Eo] 50 BY%
o] A, 70 E4% o]k, 90 Eu% o], T 100E%2) AL onEd 4 Urk. A d%
A7) sefol=A 1A dade & dAE FREA &2e AY F T,

[0075] Eefol=A A Hafide #F 94, ZF o9y 55 94, %

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, T+ o]&9 x&o°|al, Xi== F, Cl, Br, |
E= olgd £Fola, 2=ax<3)or FAE F vk, Defol=A A AaES
ol At Li2ZrCls, Li2.7Y0.7Zro.sCle, Li2.5Y0.5Zro.5Cls, Li2.s1no.sZro.sCls, Li2lno.sZro.sCls,
LisYBrs, LisYCle, LisYBrzCls, LisYbCle, Liz.cHfo.aYbo.eCls, = o] 59| X3S X3E
T Ao, old FAHHA H=

[0076] slo]=glol= XA (Complex hydrides): <& E°] T 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
S o9ar, A Eg Lol [BH-, [NH]-, [AlH«]-, [NH]?, [AlHe]®, T+
[NiH]*d o k. stol=gtol= A= 8 ““M. Matsuo, S.-i. Orimo, Adv.
Energy Mater. 2011, 1, 161”7 #a1sh 4= t}.

[0077] & F&eloll A, aAl-HA Hg dsfd 100 F3|%el thste] Fst=

(1

A A AfAe 10 F39% NA] 99.99 Fy%ez EFE I NA A E-2 0.01 F-
% WA 90 FH%= x3E 5 Ak, odE Eo LA-AA H3F dsiF 100 F-3%
of tieted, stEA mA AP 30 FI% A 99.99 H-u, 40 FI|% A
99.99 H-¥]%, 50 % WX 99.99 H-|%, 60 FH% <] 99.99 F-i|%, 70 H-31]%
WA 99.9 F-y]y, 80 F-¥% WA 99.5 F-u%, 90 F-y% A 99 F-uln, 95 F-34
WA 98 F3y, T 90 FH% WA 95 FueE XFE 4 i, AA dade
0.01 F3% WA 70 F-3%, 0.01 F-% WA 60 F3%, 0.01 F3% =] 50 F-4%,

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
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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 %%, 0.01 2% WA 30 TH%, 0.01 FH% WA 20 5%, 0.01 =%
WA 10 3%, 0.01 =% WA 5 T%F%, 0.01 <% WA 1 5%, 0.1 TF%
2 10 TF%, = 1 53% WA 10 T8 o8 E3E F 9

[0079] aiA|-<HA] 53 dafjdollA] AA daljde] sheFo] st Z g AA
Aafdel 7]1Q1% A EAo] fFdEAY dA] Fxe] 9ol uAE o] A <t
AAAE e X dow, A Ao dEFe] Uy A& Agole I3t
A A Asjde] dHs SEeA] Hstal ol HEwvt stEteAu £ 54
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[0117] ol Zr}ol EE #3127 A A (LisPSsCl) 150 mgs 1]}

370 MPal.2 13 5ot 7Fhet & 74 MPaZ 12413+ &<t A4 3tste] F77F oF 600
pm o]skelal WA o] 1.33 emql A A A HIS A2t

[0118] o€ &l FlRUylolE T IR JlR Y ES 1:1¢ Ryn|g &g

gk f7] &vlel 4.3 n BEE 9 LiBRE &3AA AA Ads Fus
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A Tt.

[0119] =H|gk A dafd Felo] ANA dafjd 40 s Do ER AL 74 MPa
B 10w )F e stste] AR A B dfdS Axsdrt. ouf aA-N A H
g daid 100 F-H%ol thk A dafdo] &2 oF 10 FH %ot

[0120] 2. ¥ta1A] o2} HR|Q] Ax

[0121] LiNio.7C00.15Mno.1502 Y= =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
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gateo] F5 2AES Ax
2 Qrdste] S Az

[0122] 2lF =& &5 §d 2A-AA 5 dsids A5t L 9o &
& HFsle] dY AL AxI F olE Fudo]E HFo Y A5y Ly xd)

o] wkaA o]z AAE Az}

[0123] 2AJe] 2 WX 7 & H]wy 1 A 4

51-34



2023-09-19

B A Ae Az,

[0125] [¥& 1]

TE =549 71 &l
Al 1 4.3 m LiBF4 EC/PC (1:1)
AA 2 4.3 m LiBF4 61
2Aof 3 6 m LiBF4 SBN
A 4 7m LiBF4 PC/FEC (93:7)
A Ald 5 4.3 m LiCl04 EC/PC (1:1)
AN 6 4.3 m LiClO0s PC/FEC (93:7)
A Al 7 4.3 m LiNOs 61
Hlalef 1 1M LiTFSI 63
Hlalef 2 4.3 m LiTFSI EC/PC (1:1)
H|aLef 3 5.6 m LiTFSI G3
Hlalof 4 1M LiPFs EC/PC (1:1)

[0126] % 104 EC= o€l ZhEUYlo]Eolal, PC= Z 2L JlH o] Eo
™, 63 Edtolo|ddl ZEtolF tholud ofEolal, 612 oddl ZetolF tholw|
g dEoln, FECE ZFe2dEd FlHUYo]lEolal, SBNS AHlzLpo]EZoln,
LITFSIE= 8§ HA(Ego)EFozvedEzd)o|nto|=olt}t.  FXolA AEAF m

22 GEUD gEA e B SEE gt §7] SudA 1:13
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