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METHOD THEREFOR
G4 L A A fAE ol

©C rRY—T—=>
HH AR 0| e
el HEe—c—3

KK 2T ——"3

AA ... Zwitterionic polymer + arganic electrolyte

BB ... Coin cell diagram
CC ... Zwitterionic polymer
DD ... Organic electrolyte
EE ... Stirring bar

FF ... Top

GG ... Spring

HH ... Spacer

Il ... Lithium metal

JJ ... Separator

KK ... Cathode

LL ... Bottom

(57) Abstract: The present invention relates to an electrolyte using a high-dielectric-constant zwitterionic material, and a preparation
method therefor. According to an embodiment, the provided electrolyte using a high-dielectric-constant zwitterionic material, which is
for a secondary battery using a metal anode material as an anode, comprises an electrolyte mixture composed of: an organic electrolyte
including an organic solvent and a metal salt; and a zwitterionic compound having a weight average molecular weight that satisfies a

range of 100-60,000 g/mol and having a zwitterion.
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(7478 7]

[ 8]

4% 9]

[7d-7-8F 10]

[7d -8 11]

F7] gol 2 kA=
SPA, SPM(3-Sulfopropyl methacrylate) 2 AMPAE o] F 0] o] A A &l
¥ = o] & shuhe] B4,

AAAE B ol LA E o] &3k A Z

|6 goll 9JofA,

2

[e] T,
B 7] Bl B =2 F A ake 7HAY,
A7 AN B FAES FOAA A D3 Y] FHeTA
K
=

A7) A o] 2 S 3HE 2,

A7 T4 = A ol H =4 (Polarized field) & @A slo] F5:0] 9]
HE4 Bl Aoz st 734 dluEglo]|Eo Aol A Y LS f sk,
AFAE Aol A E o] G5 A A

o & 7l 7} ¥ Y| o] E(Ethylene carbonate), T] | € 7} B Y| o] E(Diethy
carbonate), > 2 & gl 7} B 4| o] E(Propylene carbonate), T M| € 7} H || E
(Dimethyl Carbonate), ©l| & W&l 7} 12 4| o] E(Ethyl Methyl carbonate)= ©|
Folzl Fro| A A= 1F ol el =28 ek,

AFHE Aol 2R E ol &g A

A9 Fell 311 A,
A7 EEAE,

=

B4 FF(LICIO,), Bl | B A(EY EF L2 e X d)oln =

(Li(CF;SO,)2N, LiTESD), &l & Bl E&}&F 2 254249 (LiBE,), $& 391

AF 2] (LiPFy), AHE 3l ¥Hd 41 ) 5 (LICF:S0;), &l H| -3 & F o=

of &l 4 ¥ o] 1] =(Li(C,FsS0,)2N), #] F El 2. Ao} d| o] E(LiSCN), & &

E 2] &8 o] E(LiCF:S0,), Bl & Hl EghEF 2 dF1] v o] E(LiAIFR,), 2]

F H (Sl E)E A o] E(LIBOB), gl SAHUEF 2R E

(LIODFB), 2] F U] £ % ¢ 2 (&4 o] E)R.#) o] E(LiDFOB), & FH] (%
% ¥ 4)0] 1] Z(LIN(SO,F),, LiFSI) & o] 59 352 TA ¥ &= o

oA e == gFwEAl,

AFAE A A E o] &3 A Al

Zﬂ 10 6:1'01 MO']H,

371 7FaLA =
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= 2 =2 & t]ol = 2 gl o] E(Poly(ethyleneglycol) diacrylate) & &
ghol v el &3 2 3| Q1 Eg}o] o} & 7| o] E(Trimetylopropane troacrylate) =
o Fof Xl Fro| A el H = of = shto] =4S E3tstal,

271 WA Al =, 4242 5 (Ammonium persulfate), 2.2'-
Azobisisobutylonitrile, Photoinitiator 184, Photoinitiator 2959 & o] 5o %l
NA e EE o= shue] 248 E3shE,

g Aol A E o] &3 e 4.

oy

Il =

(73 12] SF22 FHFTAE &8t oA A& AR A& B ol 2AE
o] &gk Halj A o Az Hol oA,
F7] &l e} FE591E 28t /U] AsAS THlsheE Al 9 A E
THH 7] A Aol T2 o Aol 100 4] 60000 g/mol ] H =
TSRl A o] 5 ZhE A o] 2 I EEE Edete] ol Folxl HafA
23t =g A Z2sE A2 9 AL E 28k,
AFAE Ao AAE o] -5 Ha Ao Az
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[5=3]
H| 10011
a) | Frequency LEVEL 2z FH Mg FH 24(D)
20Hz 9704201.3 0.3725
200Hz 4864457 .8 0.4133
2KHz 1602090 .2 1.119
1V 25
20KHz 33013.4 11.6665
200KHz -16709.2 1.7121
2MHz -1126.7 0.3087
AAJof|1
b) | Frequency LEVEL 2 FH M FH 24(D)
20Hz 10911385.4 0.519
200Hz 5077375.2 0.4555
2KHz 1897541.6 0.9021
1V 25
20KHz 67456.6 7.6102
200KHz -25111.5 1.2629
2MHz -1217 .1 0.2448




3/8

PCT/KR2024/011019

WO 2024/253495

Alof 2

Al
=

- e
=t
-
v
-
=
=
o
xn
=
-
“
&
=
=
-




4/8

PCT/KR2024/011019

WO 2024/253495

H] wof2

0.6

[amn)
(]

(,17/17)A/80e1 |0

1
Lo
T

-1.0

150 200 250 300
Test time(h)

100

50

Alof|2

<M

1.0

!
<o
(e

(,1/17)A/8B21 | 0p

1
Lo
T

-1.0

150 200 250 300
Test time(h)

100

50



5/8

WO 2024/253495 PCT/KR2024/011019
[5-6]
0.2 0.2
b AAJ02
= 0.1 =
= =
g 2
3 =
= 60.7 nV =
-0.2 r T r T -0.2 T T T r
10 12 14 16 18 20 10 12 14 16 18 20
Test time(h) Test time(h)
0.2 0.2
d AAjof2
= o 2
= .0 =
[«b] [«b)
s s
ERIRE o
-0.2

60 62 64 66 68 70
Test time(h)

Test time(h)

0.2 eME%Z\ L. L/ 0.2

A |
0.1

Lam]
1

N ~\

Voltage/V(Li/Li")
Vol tage/V(Li/Li*)

017

!

~—"1

fAAof2 R

—_—————

~"1 r~1

—— o
( §

14.4 mV

o7 2%

-0.2 T \ T -0.2
120 122 124 12 128 130 120
Test time(h)

122

124 126 128 130
Test time(h)

0.2
= 0.1
%;’ 0.0
S
2 0.1 2w
89.1%
-0

2 r r T
190 192 194 196
Test time(h)

198

200



6/8

WO 2024/253495 PCT/KR2024/011019

10 0m

¢ moj2
Mep Sum Spectrum
¢ DS |K series|  19.61 0.19600 | 20.33 | 0.19 | 29.02 | CVit Yes
N S (K series|  3.01 0.00536 | 20.33 | 0.16 | 0.9 BIN Yes
0 EDS |Kseries| 17311 ] 0.58254 | 20.33 | 0.24 | 57.43 | Si02 Yes
F EDS |Kseries| 28.89 | 0.08672| 20.33 | 0.16 | 10.20 | C(aF2 Yes
P EDS (K series|  8.91 0.04986 | 20.33 | 0.06 | 1.39 GaP Yes
Pt EDS [Wseries| 2036 |0.208%7| 11.45 | 0.21 | 1.01 Pt Yes
Total 100.00 100.00
d A2

Wep Sum Spectrum

iy B e L R e ] e P
¢ DS [Kseries| 10.16 [ 0.10157 | 14.34 | 0.26 | 22.66 | CVit Yes
N EDS [Kseries| 6.2 0.01111 | 1.78 | 0.23 | 2.4 BIN Yes
0 EDS |Kseries| 124.06 | 0.41746| 46.26 | 0.32 | %.87 | Si02 Yes
F EDS |Kseries| 38.90 |0.07638 | 16.19 | 0.24 | 1617 | C(aF2 Yes
P DS (K ceries| 10.53 [ 0.09888 | 3.1 | 0.10 | 2.15 GaP Yes
(U EDS |L ceries|  0.00 0.00000 | 0.00 | 0.16 | 0.00 Cu Yes

Pt EDS |Mseries| 26.98 0.26976 | 17.92 | 0.32 | 1.74 Pt Yes
Total 100.00 100.00
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