mr

<

od
)

2025.06.02

wr

10-2025-0072323 (H=H= 1-1-2025-0620345-78)

(DASTE T E3A8F)

H =

orl

K

t(2-2005-009509-9)

Aot S
&1 21(9-2007-100081-9)

i

orl

Kl

3 2|0LS

8y

f 2] o

B!

wir

<< QY >>

S o X &
mjn RY T
o G R

| i = um
& g0 U
mt a0 m_uDl.._|&|
Wz My
0 o AL
<l —==K|o of o

S Bz
R
<048 ~ oo
__5301 =M
o] 041 16 THL

D00, x_ﬂmom
O_ o-—0 :...A:OH
SIS E OO
H X4y f0 7o_=_=_4o
F=qnlE MEEY
o0y 2zw =
g1 o101 o¥K =3
g p— I_._._._o_._.__ﬁLI...A.._
WOTe S ol TE
of S5 kol 5
RS & ol <M
20 @ OFE o<1 %
<V aal < ol _.,._ 7
RO Z 3 gy Blpoin &
o Sriti roro MK &
N B0 BTGS2
MMEO__ m_uxlx_aﬁ#.w S
oFiE{roHT N SR &
oI 5818 o) £
oRl ™ © <Fo Rl _ =
f = 8 of Ktz 2.
orlr=1 Wo|_I Am%%
O BoHE 36 Wiy =
FofnN IFETR I 30
— 000 O X o5 T <5 £2 3¢




(

0 A A A} )
(
B T ENE '4‘_ 08 HEM
e { Her s
B 7.2, o y
'f onMasx )

@ o2 w8y | -

@m0 |

Ofsad

S LA LA

“ HL? @ FRelAt
4 (1 2loil )
! o=
oHEa )
*ﬁmE,me#m!m
s ypy j
}
R ]
I
Y J




A=)

— M MW o
08 [ [o o
or e 4 g

Jm
el
I
12
E
Eﬁ

[
[CHele!]
[

02
ox

[CHeleleS]

ol

[XIEEHE A

02
1o
H
M0
0%
(L]

€

1z
02
Lo
02
Mo
02
o

r—~ r—~ r—~ r—~ ﬁg
M W 0z 0x 02
e A o2 o0 22
I
lor MO
— FH

>

"
s
K
o

2025-06-02

[ A]AHE]
7901
CUMICHEI T AretE e

2-2005-009509-9

OtSol g ol
9-2007-100081-9

HU JHEE Est=2H UM doiE, 3=H UM doiE
o HY JHE &g, & O0lXt &Xl

SURFACE-MODIFIED SULFIDE SOLID ELECTROLYTE, METHOD FOR
SURFACE MODIFYING SULFIDE SOLID ELECTROLYTE, AND

RECHARGEABLE BATTERIES

Olatd

(e

LEE, SANG-YOUNG
KR
681215-1XXXXXX

03709

87-1



(& oHEt

=2

2025-06-02

1095 1503

NE2EYA MU JIMHES0IHZ 2,
OMCI} 3 S XH0[)

=
[S=28}

KR

N)|

(==

80
od
n0

30
Q)

KIM, WON-YEONG

HII]

I
30

ol
30
Q)

KR

Rr
fir

940427-1XXXXXX

=)

1)
Mr
ulo
=1
K-

03724

iof
3
l

|2142Z2 45, BS 403=

S

NESEA HAUE+ &

KR

X1

[(H==]

OH, KYEONG-SEOK

=]

0K
80

ol
go
X0

KR

Rr
W

941202-1XXXXXX

of
fill
Hr
ulo
ol

KF

03785

ol
%)
)

H0
&
KO

(

=]

212 7, 303

23 4l

Al ATH

o=
===

A

87-2

KR

X1

[HF==]



2025-06-02

RYU, SEOKHYEON

=]

0K
80

ol
go
X0

KR

Rr
W

970422-1XXXXXX

=)

fill
Hr
ulo
ol

KF

04370

ol
%)
)

ur

KR

[HF==]

ol
o0H

Kl

B3

o

23]

[& AL

LICt.

|,

S
=

A M=

= 0ol

?l 2t 20l

[FX]

oJ
J|J

U

-
(@]

uir

CHelel

u
<

&

46,000

|Ix
o0H

i

&

0

=
o
i

-

<

&

0

4
KO
Kk
s
d

oF

&

1,645,000

00

29

AT E]

&

1,691,000

gl

[

)[1]

puy

O

nO

(50%

Kl
Ki
ud
KJ

1

&

845,500

064-094949-04-013

)|

1of
3l
iy
3D
1o

i
<

87-3



2025-06-02

1HO

KO

ol

ok

R0
[ ]

87-4



2025-06-02

[

ol

o] dH]

p—y
g
]

o

Lo

ol
X,

D

=]

HoNdE #getea A ded, FskEdA A dade ww i
B, o]k X {SURFACE-MODIFIED SULFIDE SOLID ELECTROLYTE, METHOD FOR
SURFACE MODIFYING SULFIDE SOLID ELECTROLYTE, AND RECHARGEABLE BATTERIES)
[7]1&2°F]

[0001] =9 WAH Fst=A uA A2, =4 24 Asfde] %

A

A g, R oolaf Aol 3k Aot

(259 w7ge] He 71<l

[0002] LuEAQl ofaf HA= 7hdde] dafdo] ALEE 7] wiell, F&°

GoRHE S BaAl w4 A A4 BUsAY St wgsks g Balt

ATH.  ofell, dafef thale] A e

X,
ftlo

k)
op
o
N
=1
24
°
Wi
2
(2
2
I
s
=
=1
24

olat AA7E A ek, wA AL A8F AAE Asole] FEHo] =
Wk 5ol f@ol glof ehhshm, Wl AA Azl golstrh FHol g,

& A9 gast bsstel 14 PR Aol FHHT 1AY TE L 1oy

)
i)
o
e
f

st2 13e ¢ gty B3] g3tEA 1A dfES 102 WA 1008 S/em F

MN
1o
iy
rlo
o
rlo
2
=
=
Lo
—o
-
<
2
~
)
Lo
X
r (]
o
oX,
tlo
4
r ]
ok
-
%0,
2
o
il
X
ofo

87-5



2025-06-02

[0003] &} 3FatEA A Aafd2 AA dsjdo] nla] o] HAEL7}

o

SAY, AA Ul 4T BEd o] 1A dAsle] AWl Agte] WA,

o Aol Al @ FMFol FAHo] o] AE Aol AsHE Fo| A

ox
o

ZRA AL v, R et oAl dejd S AEEH= A dajEate] vk

sl

ol Egotel AHgHE d @AV Qar, BI1% el Ackstel §A Azt
2A7k Qe
8

(22

N
)
olr
o
©
ity
o
=)
o
N
SE
5
M
=2
)
rot
=
o
©
=
r
i
2
2
N
1o
2
)
oXx
o
oy
9
=0

dS E3ste] 713kt Aol AR olxF AAE AT dH.

[0005] & F&dolA = Fab=r A dajde gt o] JA, H
A7) =Zol Aol Tl S Fr|EZA LiF, 2 LiN, 283 F71E2A

Li200sE Stfrols IS 88 39 Mdd 3357 oA dafjde A3

87-6



2025-06-02

[0006] T}

_
file)

__AD

T

‘mmo

it

|

ol

LisN, 18|11 f7]&5=2A4

ol
=

lal F7]= =4 LiF,

5]

9 %)

_
110

ilin

es

o
Mo

A FA el A

=
R

[0007] = T}

(439 &3]

2

T

[0008] ¢

B

A, AFae) A

A

=

g

bl thep

d|

Eahgo] S

i 3t-2]

%13

d

HE A

A 5H)

Foajg e el ¢

S
pul

olel e} thet

Faz,

5]

A7t 7vs

A
=

33

SRR

Eis

87-7



2025-06-02

s} 2= o]
= PN

L
rlo
o
2
o,
K
)
<)
ol
ol
=)
0%,
i
)
=2
Jo
iv)
ot
o
L
o
2
of
ok
B
%0,
v

[0011] = 12 AAe] 1A Azxg 29 MAE FetEA4 a4 A2,
Hlalof] 1 9 vlad] 29 1A Aajde] wrel digh dxd FHA FFE4 (X-ray
Photoelectron Spectroscopy; XPS) A¥=, oA FE olgf Weko=w S 2p, F 1s,
N 1s, 2 C 1s =2HEHo]| &g},

T 28 A 1A Az 1H AR SFstEA A dsjde] el o
3 FA2 T3 Az dn A (cryo-TEM) 2.2 <3t oju] x| oL},

T 32 Hlale] 29 Al Hafde] dwe] ek cryo-TEMO. & #HGF o] A
o] t}.

T oAE A 1A Az 31 AR FetEA A Ay, vlale] 2
o A HMafAe] e thdk cryo-TEM o|nX|o|A] o8] X|He] Z®F FAE
SA4ete] o]l59 d dloly(Raw data), T4l %k(Average), 25% WA 75% #HJAE
e ZLe o)t

T 5 A 1 % Hlale] 19 A dajEs o2rbA AA dajdel A=

87-8



2025-06-02

o}

g

N
B

To-

o}

A717) A9 ol

oltt.

hyA

SENEE

=
a

]

-

o A4 7}

1

)AO

o

o] o] 7]z 2okl 4]

5]

ool o

B

L[_L

—_—

kel

X

[l

S

[0012] ]

f

S

e
171 9

<)

by &
A

=]
=

[e)

X
==

T
j

T o

)
.

o, gy

%

A
=

=

b A

o

[0013] o714 A}

| A7} g0l

A
AN

A

fie)
e

ol

el

b

o

o~

TC

A g2

<)

Mo

o xg"ol

il

[0014] 714 "o]

g

ol

—

X
ol

ﬂ]_q_vv EEL—L_: "7]—2] T;]—"

¢

bepr,

°©

1

kel
=]

-
X

[0015] &4 7]A4 "

Pl

wjr

N
el
E]E

|

4e vl

o

T

7 7}

Al

A&

T
-

R = |
]

L
[ I

T

=

=0
bl Lhebson], WAl

°

A

R

14 }(\D‘l_oﬂ ”

S o] ThE Ry 9o mi

_T‘]:l—

’

87-9



2025-06-02

o & £ X T Ox N B T M 5
. "0 = B X
F | T ol mw Mw ga mw m« mw Ho
Uiy ) A oz E R = W
Yy % o G+ ~ 8 o oI o
s L P s o ozom o ¥
< T L s v %z
T s z 2 . 3 T % g5 ow B <
S f:2 G
i _ﬂ B 5w XKoo )
N T LI T oy g
= . o
i = ow O © o o o X T o %
o woOEOE . B o TRECHIE
z N T U T
° i X 2 = 7L
5 o WM 2 R od 3 o FN ok F
[m} ‘vaL —~o N v H;l 5 N
o W w4y W B = - E
h ﬂ I ) I~ 0 b
1) A T < - T
fuy B ) Sl —_— o |
=2 L Pz oz  f£ETTEC
- ma ol mﬁ o 2 o NE ar Lm X
T o <. X N _om L ® T ow
F o B ® B R R ~
MM A} s _ o TO T > T N
i n = < or M
o2 2 FEE oz oE o 2P g ¥R g
r w7 o T DR
oW ® o B om o T om FOx {F
[aaxe) s _
Mwm " T T R v w;; R W. o =
pr— — 0 r— —_ —_ el _
o mM ™~ N ) o X o " Mﬁ A hw <
LE T N % = % . ‘m iy 5 :\L 2 =)
o Nfo — 2 — 3 0 o me - oF A F
. &L %0 uj] o ooy o T % o
= o i "o T o o B = nk = n
3 mw mFE R ) ol
il o 3 | B B N o} o A_l T i T

o,

oz &4

v A A 21 (exclusive)
87-10

[e)

T

”

A, B, A+B

T

13
-

T

L

B”
”

T

L

[0019] o] 7] A
oE 5o “A X
[0020] “



2025-06-02

[0021) 9 /129 33 EA uA A=A

2%

T

[0022] <

o
;.OE
B

=0
[

Frohe 59

=
=

24 Li200s

o
=

LisN, 1831 7]

=il
=

A LiF,

;oo
o

)

T
B

TE

o

Ho

[0023] 3ts}=A] 1A

;_'_L

[0024] <

H
H

!

X

o}

ol
HA

3

T
-

14

e
pe

-

<

B

1 s

A

ol =%

W, A ek AW

&&

87-11

[0025] Fo] <1x}




2025-06-02
[0026] & F&ofo mE W MAHE FslEA A4 da|doA =2 YAt
v F3EA 1A S Tt Y] 7o dAtE AEEE FeEA 1A
AdafdoletH AgE glo] 484" 4 v},
[0027] S}stEA w4 AsidS A4 Fx9 F5ol wel A4 A (Crystal)
o} vl A A (Non-crystalline)o= vd 4 Qth. AAA= Lis.sGeo.2sPo.5 59
Thio-LISICON, LiwGeP:Siz 52 LGPS, LiePSsCl 52| ofx|2t}olE Fx7} t)F 7 o]
k. RAAAE dAg L% ztold 9 frEl(glass) ASE FE-Ag AR -
F Jdon, fEAlE dE E9 30Li2S - 26B2Ss - 44Li0, 63Li2S - 36SiSe - 1Li3P0s,
57Li=S - 38SiSz - 5L1aSi0s 5ol Slem, fe-AgyAl= dE E°] LiszsPosS,
LiPsSu 5ol 3l
[0028] fr2l Hele] #FstEA mAAPAL LioSso PS5 7:3 ALl H]&

2 Fdete aduA 2EEe w9 vAgdsE JAAA Axzd 5 3laL, ol F

[0029] ZAH A Z3}EA Asfd T s LGPS+= 204 1.2x10°2

S/eme] ES o] LARELEE UEhlE Aow Huddrt. LGPS7F BiE o] F Ge
Bt

°of ZFHes M F A T3 201600 HaE o X RO EY

L19.54S11.74P1.44S11.7Clo.3& 2.5X102 S/cm & NA Hs|zd 59 ol AREE 7]

87-12



2025-06-02

olt}., "%

1

IS

k2

[e)

T

A 2 fdE=E v

F

)
“

o 9

I X
=T

oo KN ® o I (R o) Y
L (I = AR o ] oW
T T g Mo o= o AR e 2
3 R ny = Gy ToH Plo o ™ :i
.‘w = ,Ol on_o 1rL ‘Ul —_— e =
T - 5 ST
o X — i S B
DT R - - R o ~ .k
R o & 3w ER N
> ToOT = el !
o o BOX o TS g_ 3K
o K3 2 My
n_mo ,V o0 J@l _.i o ﬂoﬂ n_mo
= X %0 55 o o~ x 14
o5 X ~ lo 1 o k] o 5
Tl ) ~ o +
o = M o& e o) | ) & O
2 T T oo e X = 5
— R o D — 4 :
< o1 i 2 ofo o o & y
_5.3 ol " oV =~ oT ~0 Nru S —_—
A — 7 o T o)) <=
"o e g Y 5l 5
—_— el [} Mﬂ X 0 —_
~ X oy 0 W = o B
= E.E Eru ﬂ.n_v.o o XV 1_| ) 0
= o5 X B X
—_ ﬂe X o == N
5 (=5 RIS = 5 P
HA nr A = o} _ ofp 5 %) il =
20 = o 03 o B nm_,W fad} o
o it 0 = X _ [ 0 0%
© Hoon T M R TR 5T
do ® O oW T my 3 1 I
=~ 1 = o UT.C _;Iopﬂ X
z — ° T ) TK
~ >A0 B 0 H o~ Lt
LN ZL ‘_wal — ._ﬂ 0
o) . B olo P ™ — - — =
C I K = N Y
m w9 o Oy : S r S T
FezeZezg & o 2
: T o =%
ST = 0 ° % % 5 0
- R = B B A= . E
o X0 %O 3 - o o) ) = oy -

sh=A

o

o

o} = r}o] =

D7} Att.

T

87-13

Cl, Br, &

= LiPSe2t LisPSsX (X

o
"‘l__.

-
It

o



2025-06-02

[0033] oFA|ZFo] EF Q] LiPSew L-2olA P4 (Cubic) “d(phase)s 7F

Al AL A ABEZ A (Orthorhombic) B Zb= Zo® KA Qo 2ol A

of quAA Aol § BEE ol AEEES A 5 . o] HIABE FS Bz
A goleow tastel obgatd 4 quh. @RAl 9art ARHAA ofx) 2riol
= gl A o] 2F AfolE R¥o] ¥l Ae](Vacancy) 7t FA o] #F ole A

o] dlE £°l LiePSBrot LiePS:ClE 107 S/em o)) %2 o] Ax%EE Yed &+
Atk oARTe|EY &stEA 1A HeES ¢dE 5o LiPSBr, LisPScCle,
L16PSsCl L16PSsBr, Li16PSs1, L17P2SsI L14PS4l, L19.54511.74P1.44511.7Clo 3,
LiP2.alno.iSw.7los, 2 o]58 2SS XS = o}, ofd AgE= A2 ofY
o,

[0034] 7] o] 4Ae] Ht YA (Do) 5.0 ym °o]std & dom, o=
S0, 0.1 tm WA 5.0 mm, 0.5 gm WA 5.0 gm, 0.5 gm WA 4.0 mm, 0.5 gm WA
3.0 gm, 0.5 m WA 2.0 gm, 0.5 gm WA 1.0 gm, 2.0 /m HA 5.0 ;m, == 3.0

m WA 5.0 md = vk, 4 o=, A7) =Zo] Ak B A D)= & A=,

e AR #aEs) oA Al dg Az And ol AN 30 o) ¢4}
52 Qolw Adstel ;o] Ao PAL HHFL, 1 Y= BXeIA 4 AF

87-14



2025-06-02

o] 50 H-u%el U] A F

o

ol
T
™

[0035]

[0036] <

LisN, 183 f7]E=2A4

=1
=

lar, F71= 24 LiF,

o Aol F7EZA LiF, @ LiN, 283 §7]E=24

XPS

5_]:

s ol of

s

A 3A

22

{]

0

o)
HH

N
mmH

A
T

X

o}

ol
HH

J)
=

A
o}

+
il

Wi
<]
Wy
all

of ¥7]&=A LiF

Bk

714

7

o

LisN+

ol
=

o A 9] LiF

ol kel e

o] A9 LiF @ LiN&=

=
9

St} Yol ¢

2=
T

o A

S
=

=
__Onm
el
W
)
i)
B
o

o)

piid

33 EA 1A Ao F7| ) 5

87-15



2025-06-02

of F7EZA LiF ¥/%

=t
=

of LiF 2 LiaN#} 37,

LiaNsT} o]

=il
=

LiF

=
__Onm
el
W
|
i)
B
o

o)

piid

33 2A 1A Ao F7| ) F

ATt A7 GBS gurH

23!

=
=

[0038] 7] A”W TS F71&=2A Lil0s

2 A1 Li200s

=
o

AU el

[e)
S %4

2

]

A

B

o

0

o], -C0-, -0=C-0-, -OCHz-,

sy
=

’_‘E _—
=

2 LiC0se} A, o

mw

[0039] 7] <7

71 f71%&°] LiA0s

T

87-16



2025-06-02

£l o] E(HCOOL1 ),

-
X

oFZAlo] = (LiOR, o] 7]A R

E o

=

= 59, ¢

Jolth), @& oFAlH o] E(CHCOOLi), &

[0040] 7] 7182, 4

B g o] E(ROCOLi, 1714 R

=

2514 7}

E o
o

22 g o] E (LizC04),

lijal

ol

[0041] 7] ZH TS F71==A] LiF, 2 LiN, 2831 {F7]&=A] Li0s

23!

o

]

o], LiNSO:F

= =
= =

o, 9

(2<x<3), S-N-S, N-SOx (2<x<4), E¥x= o]

©)

)

5y

o

7FH o= P-S-Li, Li2S, Li2SOs, LiCl, LiBr, LiI,

L120, LiOH, Li2Ce,

LiF % LisNe}

Kol
O -

Nl
o
H

[0043] 237

ol
(Nl

B

7N

[e)

o=

T

3

52

™ A o] vo}, Aol H7]s}
87-17



2025-06-02
[0044] o E S99, A7 %W /MY Fst=A uA AsfAe o ot
XPS A oA olef] A 12 AAtE = /7] A =2 Wdel digk F7] A9 ¥

2 A B(R) = 1 o3 = dn. o7IM, 77 e ded frlEdd de

g 5 9la, F7] AR dedt 72 gsE 4 ).

[0045] [#] 1]

[0046] R = (LiF, LisN, 3 N-SO«o ¥z W%)/(C-CE AL C 1s =
HA)

[0047] 7] &) 194 3 WAL I379 J& @S ou|sd & o &
19] XPS A~HEZO A Ay HFE Hols oujat 4= 9t} A7) 4 194 LiF,
LisN @ N-SOx= F7] 8-S oust, Ry B4 LiF 33 W3, LiN 32 A4

NS0 ¥ iAo e ou e 4 k. 7] CCE A9’ C 1s AT EH] A

T2 7] AES U § Utk R BRE §7] AR HAa3EY HAE #d F
Ko, C 1s 2FAEFIAA C-C IAE AYete o+ C-C Azt ME(A A
ad)e] v o] sfFatA &) wiEoltt. R ERE oF S| 0=C-0 ¥ WHF
S ¥%s £ 9ar, L 0=C-0, @ 0-CH-2 ¥z WA & vehd 5 gl
[0048] A& E°1, 7] Ri9l &2, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7,

1.8, 1.9, 2, &= 2.19 4 9a, 1 A3te FAFoz ATEA Lo} o4

50 5, 4.5, 4, 3.5, 3, & 2.549 F AY. A7 Rie= A7) 7IEs & = 9

87-18



2025-06-02

o9 o= @ 38 ol mi ZuboluA, Y] V1%d 43 F oo o= 3 4

o olst i viwre] WelE 4A 5 vk 4] BW NAE FBEA 1A A
Aol EHlol i XPS BAGNA 7] 4 12 AWEE f7] Ao WA BH o

ol
)
i
e
kl
—_>‘4—“4
2
ol
i)
rlo
ity
rlo
e
rfo
o
ki
kT
S,
o,
o
r>~l
=
k
1o
Ho
X
N
)
N
N
ofr
ol
k]
al

21
9
o
>
1o
oldh
Jo
il
X
k=
—_>'4—'9
2
_—(?{é
i
o,
of
N
i
o
i
=2
1o
%
g
o
)
rlr
Y,
o,
fol
&
)
o

[0049) T3k, 7] W /l2E A AsfAe]l o] sk XPS 4] of A
olg] 2] 28 AtEE §7] AR Fr7] AR I3 WA gigk Fr] AE] H
A WA M(REZEE XdE 4 Ao, {7 AR F7] AR I3 WHe

& 7] AR 13 WA H(R)E 0.5 o] AY

+
E

[0050] [4] 2]

[0051] R: = (LiF, LisN, % N-S0:8 #3 W4)/(LiF, LiN, B N-S0:] ¥
2 HA 8 CCE A9 C 1s =2 W)

[0052] A7) 2] 29014, ¥3 WAL y79 HE S ond 4= qlom,

M
rlo
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A71et &A1 A7 E B Eeste HtA o o Hd 5
[0061] ol2fgt AH&d 44 H= YwE olHDimethyl ether), ®d ol
g o] E (Methyl ethyl ether), o€ o€ (Ethyl ether), T]oE oJE](Diethyl
ether), WY o}o]Ax2 o] (Methyl isopropyl ether), Z=ZI ofd oF
(Propyl ethyl ether), o}o]AX = o|E(Isopropyl ether), HE HE ¥
(Butyl methyl ether), olg ofo]lAx =29 o (Ethyl isopropyl ether), WY ¥
E-BE o (Methyl tert-butyl ether), o2 EHE-5Y o€ (Ethyl tert-butyl
ether), ofolAX=2d EHE-YE o E(Isopropyl tert-butyl ether), g W& o
Bl (Pentyl methyl ether), WY Alo|Z =2 E o (Methyl cyclohexyl ether) &<
A2 & F 3

[0062] *37] A1&EE &7 dHe YTl A% XgE F 9oy, o4& &

ZHE 7122 0.001 =% WA 0.1 T2%Y = AL, oA 5] 0.1 TF% ©]

sk, 0.05 =%=% ©lsk, =& 0.01 %% °lstd 4 AL, 0.001 F% ©]7d, 0.005

e}

TZ% oY g ATk, AUV ZHS U AFEY & dHe gFHe JtAAdEvED
A9 (G0), AFEHNS), FA/THEANR) £ Felo] W@ HoH PR
(Fourier Transform Infrared Spectroscopy; FT-IR)<S o| &3l =A< <4 r}.

[0063] &7 &¥ 7NE¥ F3p=A A dajd2 Axd £2 dud

Atk o= IF v 9 FHlY AstEA uA dsEy} dolst & Wl Ay
of = FHote FEHEY. & Tl wE W NEE F3EA A daE
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o] LiPFs, LiBFs, LiSbFs, LiAsFs, LiCl10s, LiAlOz, LiAlCls, LiPO«F2, LiCl, LiBr,
Lil, LiNOs, LiSOs, #l& oMAHOIE, €& H|A(EF2Adxd)o|w =(LiFSD), ¥
B v~ (Ego] 220 2HH 1 xd) o] m = (LiTFSD), LiC4F9S0s,
LiN(CiF2x+1502) (GF2iS02) (x 2 y+= 1 WA 209 F+9), 8F EdolEF=ve
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o] Al Ao HLa}7]e] st
[0079] ZtE U] EA &ul= olE Eo] tholuld FFR U] E(DNC), Thold
g ZbEYo]E(DEC), volZ &2 7R UYo|E(DPC), wEZ=d JlEY o] EMPC),
oezzg ZIRUYO]E(FPC), WEdY FhEUo]EEC), <ldwd JlR o] E(EC),
T FFREY|E(PC), FEd JtEU]E(BC), ZFLEAEd JtHYOlE
(FEC), T+ o592 %=q& x3ad & gl
[0080] & dlolA FtRM|EA gl videl JtEYo|lE, Zadal 71
HolE, T olgddl stuUlo|EA &S X33 4 Attt o7]A ogddl str
ol EAl 3}3HES d& 5o EF2ZdE R0 E, folEF o= oy}
HYo|E S22 dd 7lHUYo|E, tolE22o|dal siHUYolE, BHEHgE
FHE Yol E, tolHE R EHA JtHYo]E, YolERE JtHYo]E, Aol

gl JHRYolE, E= ol S 2IT F AT d= g JhE o]

H

EA gEe d2Ast oddl JtRYoEY S Qa, oAy ZFozdqdA )
HUYlo]E tlo]|ZF o2 dddstryolE, FZZddd JlRUYo|E, tlo]|FE R

odd FtRYolE, BaRgEd JtHYolE, tholnaRrgEd JlHYoE, i

=29 olAE| o] E tlol W e ol M E| o] E | HEZ 23] QYo E,
I Zuoy|o|E y-HEZIE HIt=dto]=(decanolide), 2@ == it

ZwhE, HYReE, JMERSE, EE o5 TS XFT F
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[0082] “IE{ 7l &vll= oS 5o volFd ol¥, Wi-gel, tol=u9l,
Egfolgetdl, HEZ=ZHS, toldSACEH<Sl, 2-mdHEesto] =257, 2,5
trolvd e Egtelol E2 ek, HESl|ERFH, Ex o5 29E TIE F
2
(00831 “IEi7Al &vlli= o <= ZepdAl &, F=AS} e &, ==
olge £¥s xIL 7 Atk FRAZ AEA Evi= dE =o s ol
EFeHE Fiote EFeds odHA 5 9
(00841 A=Al Evi= olE =] Ael2REAM2S IS + Avh. &3
A &= dE S0 dEYRE, ofojaxed IdIE, EE o5 =FHE X
T
[0085] MIFAd  &ri= dE 5o R-ONRE C2 A C20 A4,
TAE, B & e gskearleln, olgds, Wwdw, e oHVE 29d
T AE) oo HelERR; velvldFeluieln GO ofpfo] B 1,3-Tho]S&
A, La-vol&&e]l 5o vol&&alw; Ad2eddw £ olge £%5 29

=].
& 4 3

[0086] HIYAAAA Eul 5 UolEHA &ule oE 5o AAmYolEH,
olt]X ol EYH | FH|EYo]EZH (suberonitrile) Alvlzyo]E & (sebaconitrile),

g tel ol B, EdAtel Lol £, Ei o] 5] 2 T£FE & I
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7] &= stk Wl H 2 F ZF il digk F oAl vl 20% WA 60%Y
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1,2-H] 22 (2,2-0] FF 2 2| Z Ao Bl A (FADEE),  1-(2,2-t}o] 2F Q. 2ol BA] )-2-
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= A9, z=o] Ydxbe] THo| FU|E=2A LiF, ¥
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SEREEED

2

He M

LiaN, Z28]3 §7]8 24 Li«L:ES st ZEES addoz dA4E 4 9,
oo upg} A HAsfAEel o] HAEE H ol AExLE FA&S JfAS AW <k

[0114] 7] 2B AL A= 5943 771 &9 o9 v& A&
o X£3e + 3

[0115] A7) H7MAl= oS E9 TNSB (tris(trimethylsilyl) borate),
TMSP (tris(trimethylsilyl) phosphate), VC (vinylene carbonate), ES (ethylene
sulfite), DID (1,3,2-dioxathiolane 2,2-dioxide), PGS (1,2-propyleneglycol
sulfite), DMS (dimethyl sulfate), FEC (fluoroethylene carbonate), TPFPB
(tris(pentafluorophenyl) borane), DFDEC (bis(2,2,2-trifluoroethyl)
carbonate), LiFMDFB (lithium fluoromalonato(difluoro)borate), TFPC
(trifluoropropylene carbonate), LiDFP (lithium difluorophosphate), DFEC
(difluoroethylene carbonate), alkoxysilane, SA (succinic anhydride), LiBOB
(lithium bis(oxalato)borate), MEC (methylene ethylene carbonate), PFPI
(pentafluorophenyl  isocyanate), NACA (N-acetylcaprolactam), VPLi(vinyl

phosphonic acid dilithium salt), IEM (2-Isocyanatoethyl methacrylate), AgNOs,

LiPO:F2,  LiNOs, SN (succinonitrile), AN(adiponitrile), HICN (1,3,6-

Hexanetricarbonitrile), PS (1,3-propane sultone) T+ o559 %3S xg3k 4
St A7 ATl 7 2R 100 $FE Vo2 0.01 3% WA 10 T
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[0117] 7] F3tA= odE E9] MUFSA  (methyl 2,2-difluoro-2-
(fluorosulfonyl)acetate), FB (fluorobenzene), TFB (1,3,5-trifluorobenzene),
DFB (1,2-difluorobenzene), TTE (1,1,2,2-tetrafluoroethyl-2,2,3,3-
tetrafluoropropyl ether), BIFE (bis(2,2,2-trifluoroethyl) ether), TFEO
(tris(2,2,2-trifluoroethyl)orthoformate), TFME (1,1,2,2-tetrafluoroethyl
methyl ether), D2 (tetrafluoro-1-(2,2,2-trifluoroethoxy)ethane), M3
(methoxyper f luorobutane), HTE (1,1,2,3,3,3-hexaf luoropropyl-2,2,2-
trifluoroethylether), TFETFE (1,1,2,2-tetrafluoroethyl-2,2,2-trifluoroethyl
ether), OTE (1H,1H,5H-octafluoropentyl-1,1,2,2-tetrafluoroethyl ether), DCM
(dichloromethane), TEMP (1,1,2,2-tetrafluoro-3-methoxypropane), SFE
(fluoromethyl 1,1,1,3,3,3-hexaf luoroisopropyl ether), PFPN
(ethoxy(pentafluoro)cyclotriphosphazene),  TFMB  (trifluoromethoxybenzene),
BZTF (benzotrifluoride), FEE (1,1,2,2-tetrafluoro-1-(2,2,2-

trifluoroethoxy)ethane, OFDEE (1,2-bis(1,1,2,2-tetrafluoroethoxy)ethane) T+
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o,
olct
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N

He 7HAH, olek Sl (i1) &F3bEA Al dsjdatel wksAdo] o

[0130] 7] 845 EF SFshe AAdess dvbqoes 7] &, 5
3l olEiAl &7t Sl ARSE - Ak A7) ClEA gl vl se 54
= 7P, FskeAl A dsjdatel shebA wbgAde] vhar, SpdAe] 5ol
AR F Ax7E golstt.

[0131] 7] AN FAH R, AEd A oEE 29 5 9o, 4
7l AHEE A ClEE RE0-RA(O171AM, RN R R A4 SPHoR gag 1A
8o A4l F= ZAMe] &AVIeIh e RS A, CHZ A (0= THL

7 % Jle) $U aAE AFES v ) R Y R 47 g sol

[0132] 7] A& &2 dE & fydE ofH (Dimethyl ether), wW¥ o€
o ] (Methyl ethyl ether), o€ ol ¥ (Ethyl ether), tlolg oE (Diethyl ether),
m e ofo] AT 2 ofE(Methyl isopropyl ether), Z =23 o|g o€ (Propyl ethyl
ether), ololAX =29 ofE(Isopropyl ether), HE #E & (Butyl methyl
ether), o€ ofolA~Z =2 o|E(Ethyl isopropyl ether), WY B E-J 4 oF
(Methyl tert-butyl ether), o€ EE-}{-E of]E (Ethyl tert-butyl ether), ©o}o]

Axad BHE-FE o E(Isopropyl tert-butyl ether), HE wHE o] & (Pentyl
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methyl ether), W8 Alo]ZF=ZdE o g (Methyl cyclohexyl ether) &= A= &

P~
T

[0133] v} FAlqoz=, A7 AMEd 24 CH= o d= Hgd 4

Aeld 4= AL, dFE 5o A LLVI A L2VE BT Edse HdA

¢

A7 dHY F Ant. dE 5ol AV AARAewm dH-uMg <A olE(alkyl-
tertiary alkyl ether)Z &vujE AF83f= AHo] vz gk 4= Q). A7) &Z-HA
g 47 dHEs A Ee B4 4A7IR)S gME 447IR )7F dEHE 2
FROR Hem 2" 7x5 7= AAS gugtt. olzigh Ade &vlj= dvb

How e weA, A4 gad, S5 IU4 5o 54 Ui, 352
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24
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i
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o,
PV
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M

Z27F &olsttt= AolA A=

[0134] 7] ¢Z-EAe] &2 dHz27 §rize, g5 5o oY HAMe-
He o= (Ethyl tert-butyl ether, ETBE), #WY EAMZ-HE o= (Methyl
tert-butyl ether, MTBE), o|Ax=d EAMZ-HFE oH Z(Isopropyl tert-butyl
ether, IPTBE), n-Z =¥ BMZ-FE o8 Z(nPropyl tert-butyl ether, n-PTBE)

52 A8 & gon, o

ol = oE'-EA 7 H¥ o Z(ETBE, Ethyl

ofN

tertiary-butyl ether)& AF&3st= Zo] 7Fg nlgbag 4= 9l St

i

A=3h Al

Hllo] ofd thE AN o= Eof tHE FLHUYo]E(Dimethyl carbonate)Z A}
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—t

800 rm, 20 pm WA 700 mm, BT+ 200 pm WA 600 me 4= Aok, A7) dsE =

o G &F Aole] fiAste] B o] AEEES FAFWA WA FAYL

gt

2, steluglol= A, W/ uEA uA dad 55 9 £33 5 9l
[0151] T2 FTF9Y FstEA 1A HaldL o & 50 LisS-PSs, Li2S-
PoSs-LiX(XeE &4 92), LisS-PeSs—Li20, Li2S-PeSs-Li20-Lil, Liz2S-SiS2, LizS-
SiSe-Lil, Li2S-SiSe-LiBr, Li2S-SiS:-LiCl, Li28-SiSe-BeSs-—Lil, Li28-SiSe-PsSs-Lil,
Li25-BeSs, Li2S-P2Ss~ZuSa(m, n& ¥e 5, 7= Ge, Zn H¥ Ga), Li2S-GeSz, LisS-
SiS2-LiaP0s, Li2S-SiSe-LiMOo(p, q= 42l 4, M2 P, Si, Ge, B, Al, Ga, E+&

In), Li?—xPSES—xClx(OngZ), Li?—xPSG—xBrx(OSXSZ), ‘3‘4 Li7—XPS6—XIX(0§X§2), EELC__‘

[0152] 7] 2betEA] 1A AdEL oA E £ LimTiz«Al1(PO)s(LTAP) (0 <
X<4), LitmwALTi2nSiPs-012(0<x<2, 0<y<3), BaTiOs, Pb(Zr,Ti)0:(PZT), Phi-
LaZrioTiv0s(PLZT) (0<x<1, 0<y<1), PB(MgsNbz/3)0s~PbTiOs(PMN-PT), HfO2, SrTiOs,
SnQz, CeOz2, Na20, MgO, NiO, Ca0, BaO, ZnO, ZrOz, Y203, Al203, TiO2, SiO2, ¥ HXE
225 0] E (LisPO4), 2] FEFolElg 2T o] E(LixTiy(P0s)s, 0<x<2, 0<y<3),
Litnay(Al,Ga)x(Ti,Ge)2SiyPs012(0<x <1, 0<y<1), 2§ @eEbd ERol BH o] E

(LisLayTi0s, 0<x<2, 0<y<3), Li20, LiAlOz, Li20-Al205-Si02-P20s-Ti02-GeOz Ale}H] 2~
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7P Algb 2 LissLaalkO(M=Te, Nb, W= Zrolil, xi= 1 WA 109] A44)), =
= o)lE9o %3S xks 4 9)

[0153] A7) efol=A] 1A AHAL FHRoZ sz Yixs 353}
T AeRA, A AddE FASE BE 9hol oigh dEAl i ujge] 50
B 014, 70 % o1, 90 % o, E 1005%% RS W F gk, A 4
27 efeleA uAl dajEe & daE gk 2e Ad 5+ 3

[0154] 7&7] defol=rAl A dafjd

A, B A

In, Zr, T ol59 Y & vk, d2A 94E F, Cl, Br, I & o]&
%9 5 Jdar, o d= Cl, Br == o5 2¥Y F U dEfel=A i
A de dE 5o LialhXe(M> Al, As, B, Bi, Ca, Cd, Co, Cr, Fe, Ga, Hf, In,

Mg, Mn, Ni, Sb, Sc, Sn, Ta, Ti, Y, Zn, 7Zr, =¥ o]&9 =%3go]la, X= F, CI,

rr

Br, I & o]&9 xgolal, 2<a<3)o=z FAIE F o}, gol=A A A
z L o A Li2ZrCls, Li2.7Y0.7Zr0.3Cls, Liz2.5Y0.5Zr0.5Cls, Li2.5Ino.5Zro.5Cls,

Liz2InosZro.sCle, LisYBre, LisYCls, LisYBr2Cls, LisYbCle, Liz.eHfo.4Ybo.eCls, T Ol &

o] 23S XSS 4= oy, o]d SHAE A =1,
[0155] A7) slol=glol= EehAl= o S0 I dol2(DF N H &
o] H3 Fol(complex-anion) 2.2 o]Foiz MM HHY o Utt. A7 5%

ol &(M)L o= =o] Li, Na, K, Mg, Sc, Cu, Zn, Zr, =+ HfY & i, A7)
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=

[NH21-, [AlH«]", [NH]?>, [AlHe]>, T [NiHd*d 4 r}.

stol=glol= BeA= 3 “M. Matsuo, S.-i. Orimo, Adv. Energy Mater. 2011,

A AAE d= Eo] 25 T 2 1 atmollA] A Al mE A AFHAL S
At aFEAR uA HAIAELS o E Eo] IAE xFoA] FE T UG, ATEA

TA AFAe] BEAE XY, 7] DEAE OB So Zdddualol

Z(PE0), Z¢u|dydZF22o]=(PVDF), H]Lz =3

Ml
—\m
to
AL
o
[
@
>
Ml
l
to
i
(Kl

=344 (PVDF-HFP), Ee(ZEd-b-dEdFAolE) &5 35 FA(PS-PE0), =+
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O] E(PMMA, poly(methylmethacrylate), =@ A@#:N=2ZF(PEG), ZZolad=4E
H(PAN), FHHEHDEFLZAYHRM(PIFE), EeloldA]SAE A (PEDOT), #¢
9 Z(PPY), Zelotad=YEH(PAN), Zejotdd, EgopAlddl, v (Nafion),
o}FAH]| 2 (Aquivion), = "] (Flemion), 1o (Gore), olo|A =~ (Aciplex),
27k ololtyy] (Morgane ADP), A¥uolEl=  ZZ| (o 2o E]| 27| %) (sulfonated

poly(ether ether ketone), SPEEK), AXudjolg]l= (g (o} HEAEA
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El= Zg(olHoH ZA %) (sulfonated poly(aryl ether ketone, SPAEK), =2][H]
(Wl zo)npr} Wl = o] A7 =2 +=) (polylbis(benzimidazobenzisoquinol inones) ],
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dolEgtal-2-Ad ZY|o]E(lithium 9,10-diphenylanthracene-2-sulfonate, DPASLi*)
T o5 £2Fd F oy ol5® IAHA o T rEEokdA A
Aafjdol Abgsh= Zlolgtd B5 Jhsstth. 2lg e dell Zlsiokl A gE
o® AHgE g Ade Aoldt¥ BT Jhedttt. #EYHS dE £°l, LiPFs, LiBFs,
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[0170] A7) 2l 2£9 d=oz:= 2EH Na, K, Rb, Cs, Fr, Be, Mg,
Ca, Sr, Si, Sb, Pb, In, Zn, Ba, Ra, Ge, Al ¥ SnO 2 o]Fojd oA Aely=

o gael AHgd & ok

sic.

[0172] WhelEE W84 vield, £84 v Ex 059 2§ X
g+ 9

(0173] ¥l 84 weld s EejudZadels, Aandsy Seud
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T2 JFRUC]E(EPC), wWHEE FFRU]EWMEC), oE#l 7FRUYO]E(EC), ==
A FhRYe]E(PC), HEd FHUO|E(BC), EF L2 70| E(FEC) &
o] AH&d 4 3l
[0187] ol =8 A &vi== wE ofMHlE, oY ofAlHo]E, n-Z=g o}
Ago|E, tholdolrElo]E, wWEXZIYo]lE, dEZZIQUE, Hls
Z}o] =(decanolide), HW&Z %= (mevalonolactone), Wre|Z2E(valerolactone),
F}Z 2= (caprolactone) So] A= 4+ 9
[0188] E{Al w2 tholFd e 2, HEZZedd, tolaetdd, t}o]
HEA g, 2-WdE Egstol =2 Fet, 2, 5-TlolWdE Egsto| =2 e, HEZ

sol=mFe Bol A8l 4 Atk E@, AEA fulRi AolZRali Fol

N

lon], WAy Szt RONRES B 2 UK 209 A28, 244, e
@ 2o Bnpasleln, oFAW, $F #, EE /IS TFF & Uh 5
o el EAR; vholrEFolvto| = Bo) ofvol =it 1,3-thol G4 dt, 1,4-tho] S

& 59 vol & AXxH(sulfolane) i o] AHEE 5 Art.

)5S HRSE GBS ¥ 5 9lom, 1 FRE 5 ABHA FEo )
58S odlE& &9 LiPFs, LiBFs, LiSbFs, LiAsFs, LiCl0s, LiAlO2, LiAICl4,

LiPOsF2, LiCl, Lil, #lF BX(EFFL2Axd)oln|=(LiFSD), & Hl=(Ego]E

2o HJdEdE D)ol =(LITFSD, @F HolEFlzHA(SAeolE)ELd o
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[0195] &7] Eel92 =3 &=°] A2 steA] Res Lests 98
& g . A7l 2y &S FEolAY 25 o] te 72U 5

[0196] 371 AAbIH= vadd 1A, Zada vadd 7149 4 Ee
Fdoll flAstE frl=, FrlE e ol 2¥E ¥Iste AHTS EFE F
ATt

[0197] 7371 vh&4d 1A= Eedgd, Fez2dd 5o g4, &
gl zeyolE, ZejREddy ey olE Fo EHE|dxE, EHEohAd
Zejofrtol=, Eejolv|=, FEFtRUo|E, ZYdEAE, EotHAHAE, &
gloEoln =, EEofuto|solujs EZEpilzolntiE, EHE|JEEE, FHdd
SAtel=, Atol e SH¥ ZEEw, EjdddAdsels, ZejdEAvzd o]
E, 8 AR, H2ZE, 94 ZYdEgEZFeRddddA Mded o= shtel 1
w2, e olE T 2% ol A v EFEER INE LEAHY 4
=3

[0199] ofs} & 2rge] Ao B nlueE 7. 8173 A= &
ol A dAd Eoln, & o] §17)% AAfdel] A= AL ofyt.

[0200] A4 1

[0201] opA|Zrtol B hstErl Al dafd (LicPS:Cl) S 3Hrats 3o ¢
A 150 mgs wHshal, &P o= LiFSI, 18 7] §vlEA Z2hd ste
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YolEst ERozeldd shudlel=e] 97:3 Yyjule] £3 §WE TP B

% 5.5 mol/kg(5.5m) 9 WY 40uE FHIske], 7] P A 7] s1o]

[0202] o]%, Z®HHo HXH Fo| UAE 3FFste] ol AMA NS ZA
Ethyl tert-butyl ether 5 mLoll Td3dte] 12417 =t AALS dPs}a, oS &=

58] =3,

[0203] o] 5, AA AF}ES 80 T 2LoA 12 AIZF & AFXAA AZ
5SS 519 oen, o o HAFXELS FtEA uA AMAS dFst= 7ol JA
o}, A7) mo] Axte] mHHo| YXstE IEZo] FAHE TH NEH IEA 1

A Aol At

[0204] H]w 4] 1

[0205] =9 7Hd HAHES AXA Fa, AAd 1o AEg ofA mrho]E
g alE A A A2 (LiPSsCl) AHAS AFE3 T}

[0206] H]nlof 2

[0207] RN 2N EEHFE7F 1 mol/kg (1 m)

ro,
P
tlo

>
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ofo
o
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o
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o

S

st Ao 19 dAHoE $UF WoE 1A AAAe AxFH

[0208] H7}o] 1: XPS #4

[0209] AAJdl 1|4 A=z TA /AE SsEA A daldz, vlad

19 29 nA Asie] mHlel sl XpS AL saan, 1 ARE £ 19
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. XPS E2& Thermo Fisher Scientific®] ESCALAB 250Xi #H|=

b
'S,
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4%
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=
M

4 z1e e P

[0210] - X-ray: Al Ka 1486.6 eV

[0211] - Charge neutralization: Low energy ion & electron

[0212] - Ar+ Gun: 4000 eV

[0213] - Ar+ Monatomic Gun

[0214] [% 1]

Hlalef 1 Hlalef 2 A 1
Fls 33 A3 0 4220 37,730
N 1s 93 37 0 0 7,309
C 1s |4 (C-C A9)) 11,463 29,381 21,407
Ri 0 0.144 2.104
Re 0 0.126 0.678

FHA Gl F 1s 2AEFNM, A6 1 1w
of 13 2 C-F, SO-F, % LiFe] 327k b o)l ek Mo 19 EH )

o
T

ol
aly

Ae F3t=A A dafjdS gHel FE shiehe $UlE, & FE 34
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[0216] &= 1olA AWA D] N 1s 2 ERS ARy, Ao 12 Hu

off 1% 29 &8 LiaN ¥ S-N-S¢] 337} vepgts AS &g = 2

[0217] = 19 WA <<l C 1s AFEH A, AAd 1& Hud 13 &
2] 0=CHe- ¥ =7} ¥ YElt AS &1ad 4= 9l

[0218] %7] 3 1elA, F 1s 33 WA XPS £AolA F 1s 2 ER 1}
Bt e 9359 ARE#e Fs 9uE F da o9& 5o C-F, SO-F, % LiF
gz WA ¢S oud = rk. N 1s 33 W3S XPS EAoA N 1s 2 E
Hel Yepbd BE 9aE59] A& &E 9 & A d4E 5] LisN 2 S-N-S
o v WHe &S5 ouad 4= gtk € 1s ¥ WAL XPS EAoA C 1s 2FE
Holl yehd 93 F -C 35 A3 vmA 359 HEwe Fd + o
& 59 0=C-0, ¥ 0=CH- 372 W3 & ons 5= g},

[0219] 3% 1& Fashd, AAld 19 R 1 oo HeE wEehs vk,
Hlale] 1 9 29] R 1 o] HYE wEakA &g S g1d & Q. x=3
AAle 18] Rex= 0.5 o9 ®ISIE whSshed, Hlale] 1 3 29 Re= 0.5 o]

WeE wEAN Roht AL qAY 9
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cryo-TEMC. 2 & 3te] = 3o el
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e 29 1A Ads]del Ao st cryo-TEMO. 2 &3t o|u oA oJe] A4

o] FEF FAE SH5te] o529 A dolEH(Raw data), 4 #k(Average), 25%

WA 75% AAAS = 4o YERATE. = 4oA, 9 dlolEle AAld 1A Alx3
F9 NEE g3=A A dafjd o] wie] tigk cryo-TEM olm[ A& AW S, 1

2o vald] 19 1A AafAe] v thgk cryo-TEM o]n| x| ZHFS o] X
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Hlale] 2 oin] #A 8 A2 e Fa AA 19 3H MER SgstEA A s
Aol YTl vlald 29 1A HaAe] IYFTHRY dUsA FdE AS FAT

F ek,

[0229] H7bef 3: thkst A4 Hadsfe] sty wkgAd H7l

[0230] AAJd] 104 A Z=3 %A 7

o
i)
(i,
olet
o
e
X
=
2
o)
X,
)
=
E
£



2025-06-02

{

oA ARE-FE Fsh=Al Lz

==

Al dE 747 150 mgs +H|skal 370 MPa= 1%t 7}
WEF 5 74 MPaoll A 12413t “5<F QEASIAIA A S A x0T

[0231] 78 Adafde E3e AY7EA] AA Hajds ek 1) 1M
LiPFs in EC/EMC (3/7, v/v), 2) 1 M LiFSI in DME/TTE (22/78, v/v).

[0232] 771 A Hdafds 25TolA 7] AAld 19 A} 47 vl

19] Ao o] 47k 20 WA WolEel 1A FANIIIL, oF F 7247 F

[0233] 247 1A Asfde ol A=mi= Hdrgtst dudx 23 B4
(Electrochemical Impedance Spectroscopy:; EIS) WW o=z FHAHsIa, = oF

10mV, F3(frequency) 7 MHz WA 100 mHz, o}=2+ 297, 9 25C 7oz
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=
rlr
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A9, = 5olA, EF3FE (Normalized) ©]
A Adsjd AR o] HEwe gk AA daE T F ol2HAEEY HES
o m] ghtt,

[0234] = 55 #Fastw, D HA AsNd 2)¥ AA dajd Z7ho) A
AA A HEF A o] HF F] o] A= Wskgo] Hlald 1ef] Hste] A
Ale] 1o] Bl% MAETE AS AT F v}, olE Fa A FdHo] wet 29

AdE aA dsfde AA dejd ko] spsh kAol weveA AAdEv=
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(373 1]

71 3ol 4ol EHel jxetal Fr1ERA LiF, B LiN, 283 f71&

24 Li:L0sE fote Z8ZS ¥ s,

0%
~
=
N
i

& -(0-, 0=C-0-, -OCH:-, —Cl-, ~C-Li, C-F, & 0|5 =3
= U ek 321 NEE dekeA A daE.
[ 3]

A1l A,

37 F7l=e

o

oFFZAlo] = (Li0R, o714 RE ElA 1 WA 49 <27]
olth), =& oMl elE (CHCO0Li), 25 2ZFelelE=MHC00LT), =& SFHEelE
(Li2C20s), Bl LFAZFE2EA o] E(ROCOLI, 1714 RS 44 1 A 49 &2

7lolt}), EE o)59 %IS
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W oAR FeEA 1A A8

il

(373 4]
A1 A,

A7) FEZE SO-F(2<x<3), SN-S, N-SO«(2<x<4), = o]59 *%3lo
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AdrTxE ¥t e v s 29 AMEd ke A deid.
[37% 5]

A1l A,

[~ 1]

Ri = (LiF, LisN, % N-S0s9] 92 W4)/(C-CE A9 C 1s ¥ d3)
(37 6]

A1 A,

A7) 3 NEE 1A AdalEe] o sk XPS BAG A ofg) A 282 A

R = (LiF, LisN, % N-SO0x9] 3= WA])/(LiF, LisN, N-SOx, 2 C-C& #l¢|gt

C1s ¥ WA
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(373 12])

27 ZARTE AMEE 4 CEE o xdete 29

i

H F3tEA A

(37 13]
Al128e] A,
371 Aed 2 oHe= tulE olE (Dimethyl ether), wiE olE <lH

(Methyl ethyl ether), o€ o|E(Ethyl ether), tlol¥ o€ (Diethyl ether), ™l

(1

g ofo|Ax 2T oE(Methyl isopropyl ether), X=3 o|d o] g (Propyl ethyl
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