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E)oladd o] E(n-hexyl (meth)acrylate), ZZ| (o= WEAHE(HE)o}
AH Y o] E (poly(ethylene glycol) methyl ether (meth)acrylate), ZzZ|(odd=
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old  olz Y o]E(2-cyanoethyl  acrylate), Ulga  FtH o] E(diallyl
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EAolE Egjola o] E(trimethylolpropane ethoxylate triacrylate), E]

Hegxalgd ZgZAgolE  Egol e o] E (trimethylolprpane propoxylate

H

triacrylate) 2 EYUE ST ag E ZJo} 7 gl o] E (trimethylolpropane

triacrylate) = o] Folxl # O EHE HdEH= o= o oS 2T & Ui,

0e wgAsAE EAS EdvYeray Egclay o E(ETPTA)S E3e

T 3l
[0177] 47] Fol2d DFAE Fol2; B A7 Foleo HFoleom
A oeolie s Ad Y
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P old= 2

S

of 1

omnE AuH:

i

2

' Fol, N-°l

U] v &l o} = 3 (DADMA)  Fo]&-,

g Fold, HulEvLH oo}

E gt

A EZH]

, N-Z =34

o]i

SAE

bt o))

S

o]

T
T

Fomyve Hds

Al

2 ool

w457

., Vg

e}
A

2=
T

]

o
2

 (DADNA) o]

PFe~, SbFs, NOs-, CFs3S0s,

BFs,

Br-,

= C

ol

CsF7CO2,

(CFsS02)sC-,  CFsCOz,

(C2FsS02)2N-,

(CFsS02)2N-(TFSI-), -0S02CF5(0TF"),

st ol

o]

-
-

(CN)oN-Z o] Fof7 Fo 2 RE Aey]

=i
=

CHsCO2

Br, PFe 2 (CFsSO2)2N-(TFSIT) & ©]

, Hhg s =

al
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[0180] Wt} FAIHo =, 7] FolA @A gLddurEdd Ly v
EEF L =gk Z ol = (DADMA-TFSI), HdHYHEdRy S =8ho| = (DADMA-
ChH, UgdEyve ey B =Y (DADMA-Br) 3 HaHuvddily IANEFLEE
29| o] E (DADMA-PFe) = o] Fo] 3] o 2R Aey = of
Att.

[0181)] 7] =3 @A 2 7] G4 FTFAL] =4+ 100 - 100
=] 900, ®}&ASkAE 100 : 300 WA 700, 71 wlEASkAE 100 @ 400 WA
600¢ <+ U

[0182] 7] A dsfidL &v; R e & st A =+ AL, vt
HA A= ddAd HA dAAY 7 2

[0183] 7] &viE ZtHMO|EA 83E, odHZA (ether) S3E, £ =

gt=8 ZA(plastic crystal) 0.2 o] FojX] FOomPE MEEHE o s o]4
S XgstE Y 2

[0184] 77] ZFE MO EA 33f&-S olddl 7] E(EC), Z=IH 7tKH
o] E(PC), ZFozoddl FtRYo]E(FEC) % H|d# FFH Y] E(VC)E o] Fo

A FomtE AUH: o= sht oS TFW & Ux, WPy

Y
ol
X
ul

&7 &

= ogdl R Yol E(EC), TEHYU JlHU]E(PC), ZFo Rodd JlH o]

fij
B
=y
e
et
ot
>
30
i)

E(FEC) 2 v JtRY O] E(VC)E
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[0185] *7] ©]E <& LiFSI, LiTFSI, LiCl, LiBr, Lil, LiClOs, LiBFa,
LiPFs, LiB1oClwo, LiCF3S0s3, LiCF3CO2, LiCsBOs, LiAsFs, LiSbFs, LiAICls, CHs3SOsLi,

CFsSOsLi, (C2FsSO2)2NLi & (CFsSO2)sCLiE o] Fol R Lo 7Ry Ay o] 3y

[0186] %}7] ElHA-2 A7) AA Adald W 0.5 M WA 1.4 M, BFHA5HA
= 0.8 M WA 1.3 M9 FE7} HEF xFE 7 Ut

[0187] 7] A ZEH & 7] ol F5FA 2 A7 A4 AsdES 5
WA 25 : 95 WA 75, vtEASAE 7 WA 23 1 93 WA 77, S vEAE A=
10 WA 20 : 90 WX 80, 7FF niAstAl= 13 WA 18 : 87 WA 82 FHH|E

5 = 1 A=
et A9 4 A

ol

[0188] 7] A Al AL o]F FIS At /MAAE o 233 &
B71 MAAE FAAA = d ANAA, vt A= BIRAAIY & AT
[0189] 471  B7WAlAl=  HMPP(2-hydroxy-2-methyl-1-phenyl-propane-1-

one), DMPA(2,2"-dimethoxy-2-phenylacetophenone), 2,4,6-Ez|weulzd toHd

E23 SAFO)=(2,4,6-Trimethylbenzoyl-diphenylphosphine Oxide), 2 tl#ld
2,4,6-Ed|vdwlzd  ¥23  2Alo]=(Diphenyl 2,4,6 - trimethylbenzoyl
phosphine oxide) = o] Foxl WO RRE HEH= o= sl o4& 28 4 3

o}

103-46



2024-07-12

[0190] 7] 7WA A= 7] A Al HA 100 SZ% tiste] 0.5 WX
10 T%%, vt A= 1 WA 7 302 23 3

[0191] 7] 7WAIAIZY 371 S3%E THEshe 3o Axse 53 dsd 9
NAH =4 Ask flel AVIstEE 5Adel Al aA"ETeE AlA
iR

[0192] (b) A7) A Hsljd 9 Yol of #7] =4 %A

it
[lo
ot
Ol
L
2,

2
=]

ot
i)

do|~ES ¢St T

[0193] 7] (b)) TAI= A7) A A2 2 Fol&Ad T 7] &4 1%

AE €%

_0|L
9

i

o
H
o
[>
(m
il
4>
By
_0|L
rir
e
X
o
o

il
(T
ole
>
)
N
BN
it
o,
e,
N
¥0,
)

[0195] 7] Al S=FA= o7& 271 o]/ xEZ3ststar, I 2ld(pyridine)
2 o]nt}ZE(imidazole)E o] FolZ FOoRNE MEEE ol i} olate] 9ol
A FRE EgsE gAY 5 da, By FAFoeRE JEFE HEulol=
(ethidium bromide, 1-(3,8-diamino-6-phenylphenanthridin-5-ium-5-yl)ethan-1-
ide) 2 4,7-¥]2(4-obv) wm=dd)-1,3-t) W e -1H-w Z[d] o] v t}=-3-F (4, 7-bis(4-

aminophenyl)-1,3-dimethyl-1H-benzo[d]imidazol-3-ium) & o] Fo]x O ZXHE A

ke

85t o s} o]4s

o AW F 9a, HgASIE EF e

o}

(ethidium bromide)¥d <=

xo
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[0196] 7] A2 @=FAl= SdHs|=7]& 270 o] xE3vbsiaL, 2xf ofHl7] (-
NH-), ©l®17](-C=N-), LZA#7](-CHan-, n=1~10) L o}H7](AryD)E o] Fojz Fo
2HE A8 E 28715 E3ste GHFAY A, wEAsHAE s ==
37N Eststar, ofd7|(AryD)E E¥sle @AY ¢ i, U v s A=
1,3,5-Eg|x =29 Z 22 25 A= (1,3,5-triformylphloroglucinol), 2,4,6-EzH¥
wlAl-1,3,5-E 2] 7FH & d] 8] = (2,4,6-trimethylbenzene-1,3,5-tricarbaldehyde) 3

2,4,6-E2| W E A HA-1,3,5-E 2|7 B ¢HH| 5] = (2,4, 6-trimethoxybenzene-1,3,5-

tricarbaldehyd) 2 o] Foj3 o2 REH MEL = v g} o] S x3sle A

= N =

PN
T A

[0199] 37] A1 wHEwe= st7] 3hsh2] 1-1 WA 3}8h] 1-60 = o] Fof
7 FoRHE AEEE on 3l oo RAHE AY 4 9lr).

[0200] [&}&+2] 1-1]
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[0202] [3}3h4 1-2]

7} olF AW, A FEASA a1, X Bro, OTF EE TFSI- o|t}.)
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R\N+/a§%:;/’
—4%—-HN B { ___/; NH ——
[0210] \ / \/ ’
[0211] [s}3h2] 1-6]
.
\-‘,N+/\N/

=

) . ‘ < > 2
3 " !
[0212] O O '

[0213] (&}st2] 1-3 WA &}sh2] 1-60A], X+ Br-, OTF Hi= TFSI- ©]
=)

[0214] 7471 A2 Wb = sh7] gheh4] 2-1 Wi#] 2-5% oozl o=
FE AEEE e vz 3dHE Y o

[0215] [3}3+4] 2-1]
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[0216]

ol

[0217] (3}8h24] 2-19A, 7] R 2 Re

7 24 (=0)7] T+ (=CHRw)E

3
L =

123

T
T

s}
it

= =
=

(=CHR12)

T
T

=0)7|

7 2 2a(

3
=

T
T

711 A,

44

g 1 Ulx 109

-
-

B

mK

A 3} A

- =
_— =
- 1

R7

ai°o] olT Aol

~

;OH
Pyl

A

=i
=

b1

o], Re

shie o

. Aol

mK

Ton

Pyl
™

<
\a

o)

AsA ek

- =z
-— =
- 1

Ro

A% aol ol F Aol

Rot F~4x0]t}.)

[0218] [3}&+2] 2-2]
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[0219]
[0220] (3}38Fa) 2-200 A, A 7] Ri ¥ RS M=z EHAHoOT £4H T EbAh

T 1 WA 109 dA7olAY, B @A £4(=0)7] = (CHRw)E F4shaL, &

7] Rs % R A2 EHAOE 4

H

T a1 WA 109 Aol AY, B

7 £2:(=0)7] EE (=CHRu)E FA3ta, 7] Rs @ Re= A2 EPHORT Fi

H
[

B 1 WA 109 dAVolAY, T A S2(=0)7] Ei (CHR)E 3

oX
ol

b, %71 Rwo, Ru B Res A2 SHACR F4 e @45 1 WA 109 <4

~
o,
o
o

[0221] [s}3}2] 2-3]

S

O

[0222]

[0223] [3}3}2] 2-4]
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[0225] [3}s}t4] 2-5]

[0226] | |
[0227]) 7] &7 7] &4 Fx2A=

4 3-3, 314 3-4, B34 35 Ei 58

2024-07-12

817 sheta) 3-1, ka4 3-2, B3

5tAl 3-60.E {IAHE WHEUE, vig

AetAE 8t7] ek 3-12 B TS

i
e

=] = P~
kel 4= Qg

[0228] [3}3h4] 3-1]

[0229]

[0230] (&}st2] 3-104, X Br-, OTF X+ TFSI- ©|t}.)

[0231] [3}38H4] 3-2]
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[0232]
[0233] (3}34] 3-39) 4], X-& Br-, OTf = TFSI- ©]t}))

[0234] [3}3}2] 3-3]

[0235]
[0236] (3}&2) 3-394], RS W El7] W= —CHCHs©| T, X= Br-, OTF T

TFSI- ©]t}.)
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[0237] [3}3h2] 3-4]

[0238] “n
[0239] (3}8F2] 3-49A], RS WEl7] =X _CH.CH:®]3L, X= Br-, OTF &=
TFSI- ©|t}.)

[0240] [3}3}4] 3-5]

[0241]
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[0242] (3}8F2] 3-50) A4, RS W El7] = —CHCH:©| 3L, X+ Br-, OTfF L=

TFSI- ©]t}.)

[0243] [3}3H2] 3-6]

[0244]

[0245] (3}38F2] 3-69A4, RS W El7] = _CHCH:©] 3L, X+ Br-, OTf L=

TFSI- ©]t}.)

[0246] A}7] w+&& 90 Ul#] 180 C, v}EASIAI= 100 WA 150 CToA 2

WA 1090, st AL 4 WA 82 B FAEE AL 9.
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w

[0249] 7371 (c) TA=

ilin

Mo

Ho

o

[0251] #}7]

b A4 HEE e

<)
-

)

-H

|

[0253] [3}&+2] 4]

[DADMA-TFSI-ETPTA

[0254]

10,000 WA

m<-

[0255] (3}3F24] 494, ne 10,000 WA 500,0002] A<=,

n<

A=

u} 4

garolaL,

1,000,000<]

20,000 WA

g9, n+m

500,000]

n+m

Q%o

200,000¢]

50,000 U=

m-=

%ol

50,0002

15,000 WA

65,000 WA 250,000 A4=o]t}.)
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T

)AO

71 (©) &A=
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& dafdo] dA 3=

b

Zls

2 4

ofrl, Aol o]

HH
RN

.
=&

BE, e elA A F5o| 7}

=

I~
0

[0257] &

°of 2]

©
9]

I
R

ow

uAlo
B

=
fi%e)

aL, Boh T

bt ool

5]

oj 1=

-
) BN

CRERLE

, el A

[0260] 47

sht ol ¥

o]

T
-

AL

AR o2 o] Fof7l o

WAL

]

H
i=

ol

2000 A

shile

w2

5000 mW cm2,

2 1000 WA

.
R

[0261] #}7]

4000 mW cm29] FA} ¥ =
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[0262] (d) 7] H& Ho|~EVE =X HA] 2 A7 H5 BHo] A2 H

i
o

L
=

= oA

ol

c= A

[0263] 771 (c) ©AIZE A=/ 2 FdAS F58t= Ad o, & 2

o) B3t Asde AZWHE (d) 4] B Ho| BT Bx

L)
>
&2
rlo
otad
N
J
dt

a2 Bdel A2 435S FA4se wAE o X3P 5 Ao

[0264] <= o] wheh2sh o Fddel] waw, 47 A2 A55S d=

e

[e) 57T =L =] -
242 TPt $39 & Ak

[0266] o]slell A AAld] & F3 &+ EHES uS5 s Addsiazt
s, thuk ogte] AAle] Fo o & Ao Helelt W&ol FAHEAY AT
o] sAd 4 glrt.

[0267] AA|<]

[0268] A&

[0269] 1,3,5-Eg|X =2 E 22 =F A= (1,3,5-triformylphloroglucinol;
Tp) % olElw E Zvulo]=(ethidium bromide, EtBr)T= <%= Yanshen Technology
Co., Ltd.olA Fdatitt. BE 2l d(SFESQIAE E(LiPr) R 2 F HI=(EF
ZF o2 etExd)o|u| = (LiTFSI)) = Suf (el & & 7}R. ] o] E (ethylene

carbonate, EC), X =¥ J}H U o] E (propylene carbonate, PC), =FQ Zoeldl
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7}¥ ] o] E (fluoroethylene carbonate, FEC) % H|d&dl J}H o] E(vinylene
carbonate, VC))+= Sigma-Aldricholl Al FUs}qit}. o523 EfvEsyzyg E
2] o} = 7 o] E (Ethoxylated trimethylolpropane triacrylate, ETPTA) % 2-3jo|=
FA]-2-v € 3 2 9] @ 7| +=(2-hydroxy-2-methylpropiophenone, HMPP) 2 Sigma-
Aldricholl A Fjai3ith. ddd dHd SR F-HIA(EgEFLzre £3xd) o
u] = (Diallyl dimethyl ammonium-bis(trifluoromethane sulfonyl) imide; DADMA-
TFS)) & &2 g2 ALEF AT},

[0270] A Zo 1. Fol2A #7] &4 F=A| ([TpEL]Br-CoF) A4

[0271] wto]&~ F B (10mL) W #HAE /T SAH/6M HOAC(5/5/1, v/v/iv) <]
2350 Tp(1,3,5-EUFELZZ R FFAE, 0.15 mmol, 31.5 mg) 2 EtBr(°l

B Rwulo]= 0.225 mmol, 41.85 mg)S 713k 3 &aS 339 FA-FHI-3

il

T 718 AA g7t 1 F, 120 CellA 3 A Fer uhES WA F A
FES st FFta gol2(3 x 10 mL) ® olAIE(RB x 10 mL)o = A3}

i, wAA o R ZF SholAl 40 CollA 48 AlRF Bob HAF3te] [TpEt]Br-COFE

[0272] A Zd] 2. Fol2A4 #7] 3 F=A ([TpEL]OTF-COF) A

[0273] A7) Al Zo] 19] [TpEt]Br-COF ##(100 mg)S % S3 A= Uy
ol Eolu|=o] BEAAIZ] & 1 F NaOTF(100 mL,10 wth)S H7betqivh. wks-&
50 TollA 24A17F g2t HaEglon, dieg=2 AFES FH8aL oAEQR X
10 mL) ® =(Bx10 mL)E k3] Ao, v, A7 B8-S 3H wHEsia 1y
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i

atell 4] 60 Coll 4] 48 AZE 5k 72 A [TpEL]OTF-COFE F531 91t

[0274] Az 3. Fo|2A 7] &4 FZA ([TpEL]TFSI)-COF) A4

[0275] 37 #lZd 19 [TpEt]Br-COF #'#(100 mg)S o3 Az = v
ElolA|Eoln=of EAMAIZ] 3 1 3 NaTFSI(100 mL,10 wth)<S H7Fslaich. w3
50 CollAl 24AzF &< JgHlon, TR AHAES T o HAEQR x
10 mL) % =(GBx10 m)=E ¢+ds] AAT. aoks, 71 AAS 3W WSt I¥
Stoll A 60 Toll A 48 AlZF 59t FE=AIA ([TpEL]TFSI)-COFE F+53}3lTt.

[0276] 7] Axd 1 WA 394 Ax" Fol2d F7] =4 T4
([TpELIX-COF) 7} 5= wkg-2> &t7] wha4 1o YepliRlar, Alze ol

&7 3}sh2] 3-10] LEFUIATE.

rlr

571 =74 FZA ([TPEL]X-COF) <] whHathe)

ol o .
o oH g |
Ln,lr L-\AD - o s /._V_.‘]’ (! N ’fIN)
Ho“‘f’L oH (NG .L\, S N ( e I
- & ' ";[‘T'x ‘L\"'IL'HH o
= J S
- PO
L e =
CLJ X
A A i QL)
GRS pe .
Bk ; II_‘,O 3 I *.\,ﬂ
il g g e
Yo LX sk
L N O [;:'-.[,.l-«'lj Ll
(SS9 NP N
o W,ID H L’L” !
HN A
[0278] :

[0279] [3}sh4 3-1]
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I-'::-]-j\ .'j].'j‘v.u o A ]:

X- = Br, OTf-, TFSI-
[0280]

[0281] A% 4
[0282] 2,4,6-E] X 2EZ2 2 FF A 5(0.1 mmol) © 4,7-H] = (4-o}m] =7
d)-1,3-tw & -1H-Ml Z[d] o] "]t} Z-3-ium(0.15 mmol), 1,4-t]S2F (0.8 mL),

1,3,5-E@ W&l Z(0.8 mL) L ol EAN6 M, 0.2 mL)= Pyrex FHo| FH7}sk &

rfo

s oA Ak M 7% PEsta 339 FA-PI-F 18 59 27

_0|L
3%
Au)
I
e
g
[
Gl

B3kl 120 ColAd 3 4 FeF 7FEsta, AAEE IHAES

£
_E,
ol
£

]_

T8t Hu oM Eotn = Bl opAlE o2 AlHSIATE. o]oj A, HIED
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=K

CEFAL o] &I Sohlet FEL ALgEe] 12 A B YYEL FEFA

ahol 120 TN WAl AZEAA FoleA f7] A FEA(TP-IN-COF-Br)E &

o

e,

[0283] #|Z=o] 4ol A <Fo]-2

ox
Jo
N
il
N
-
BN
2
il
sy
ox
ol
rlr
B
o,
rlo
ol
ol
N

HE2 20 YER AT
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o
[0284] [%FE-2] 2]
%
O\§ /" 0
Zan ‘H'.‘_.&‘-\F;E_,
n o J T o~ J“gr
I A LA A M
0 jm rt%i o /\/lr n-._)’” By “’J\k]f\
o AL e
HO* ™~ ~on Sy
. % LT
N QJ o
T *
i [t }‘ ITJJ ) L“‘J
5 A e [Jh
A ] A
":\r”‘i' br L’H s ’[‘
IR"’L": UT[ 0 L*‘--’I]
r: ‘ ¢ Hll_ . 0 ™
] S8 8 NS
[ < s
o ~T Y
sl r u ] T r‘]‘q_n—;
o"’i D/ %'
HN__
[0285] :

[0286] A=< 5
[0287] 2,4,6-Eg W EAwlA-1,3,5-E] 7R a5 =, oElHF HEnpo]l=
(1-(3,8-diamino-6-phenylphenanthridin-5-ium-5-yl)ethan-1-ide)(0.15 mmol),

1,4-t]%2H0.8 mL), 1,3,5-EZHEH#A(0.8 mL) 2 olAEZHG M, 0.2 mL)=

Pyrex FHo| H71st & S AA slollA w5 YAz, 3He FA-HZ-
dqes T715 T AaE AASE 7AE AASNY. O ¥, FEE W

120 T4 3 U FeF Apdeta, AAE BARS olvbsle] St tuldolHE
o= @ opESR AR, oo, HEGS =T LS o] 8§ Soxhlet F

=5 ARgEte] 12 ARt Fot AP ES FESAL I shell 120 Telld Al AxA]

I

ol &AM 7] =4 FZA (TP-0R-EB-COF-Br)E 348kl tt.
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}Ae 5]

fo
X,

o
il
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il
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ox,
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rlr

[0288] Alxof BollA Fol4d 7
REE-2] 3o et

[0289] [%+H5-2] 3]

”%f%ﬁ

[0291] (W+&-2] 304 RS WE7] B —CHLH:Y <= 2ltt.)

[0290]

[0292] A= 6

[0293] 2,4,6-E 2| E Al Al-1,3,5-E 2|7} 2. & H 3] = (0.1 mmol), 4,7-H]=
(4-o}v] =9 d)-1,3-t i & -1H-wl Z [d] ©] 7] T} Z-3-ium(0.15 mmol), 1,4-T]%%H(0.8
mL), 1,3,5-E@]#EulA(0.8 mL), FAEAKG6 M, 0.2 nL)S dolglx FHo Y
wEYEAN S, AA "Aa stdA 33]¢] FA-HE-dlE FUIE EH
gr)edth. o F, FEE U%sla 120 ColA 3Y SoF sMdsta, A" IA
25 odste] FFsta tudotEctu= 9 opAlEo® AH ST, o]ojA],

HEZS =2 F TS o]83F Soxhlet FE52 ARl 12 A7 B¢ AAES F&
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Far g kel 120 CTold WA AXA|A Fol=>A 771 &4 34 (TP-0R-EB-

-

ofs

COF-Br) & 4 shsict.
[0294] Aol 614 ol F7] BA FRAE FAdshe H4L 57
HE-S- 2] 4ol YEF AT} (TP-OR-EB-COF-Br).

[0295] [¥FH&-2] 4]

) ]
a [+
i
B
—/" /n): W'IV'“ e
'r"u o™ o l o i‘-‘w_lvvﬂ\ﬂ"
o L1 LT s 1
9 T ]I T\N s N \,\,«F
a I| :[ i R ~ o \}"A:‘IJ o
i NoR [ S
T3 J A
o F L’J‘I R.O.,L‘,I :
e = 17 "
I'-IIH\_ r.[‘i, |/.\ ’,,A..T
% ‘,iJ\J [1/“
> PN h A
g g <1
IJ Y B Y N
Ly M wl A
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H Edols A¥YS AREste] ZRYEE & ©F 3000 mW cm2] AP 93 Aol A
30 = "Wk FoF UV ZAM(Hg UW-#3Z ) Lichtzen)3te] ETPTA T &4 F23 S 71ulA
A Li &% 7ol ACSE-TFSI 3t dalldo] 30 m FA=E P49 dAstE Al A=

el d & Azt

103-69



2024-07-12

@ 2 pydF vFQIEIE 90/5/5(w/w/w) = =3}e}

A

[0324] 1 t}&, LFP, 7}E

of &9 AHle F=2 Alxstar, A7) Al A=edsid Aol B E2d dH

>
ikt

of FFE GE elolt ;YL AgElel TYYF F 110 TolA 3 Ak Bl
AR A/ ANE BGAG AEHAT

[0325] 771 Aol 1914 21§ tiA A, dF SdA(E4D) 2 o= =

2 A Az A ETPTA 234 2AL AN Fole Asd 7] sheta

=0
o
0
TEST ? a/__ S
tAD A onOX
n e 0

[DADMA-TFSI-ETPTA
[0327]

[0328] (3}&}2] 1-39]4 m& 20,000°] 32, n& 100,000°]t}.)

[0329] A Al 2. ACSE-Br

[0330] %ol 7] =74 FZAR Ao 3([TpEL]TFSI)-COF)©] ofd A
Zof 1[TpEt]Br-COF)< o]&3&}gitt.

[0331] A A]of] 3. ACSE-OTF

103-70



2024-07-12

[0332] Yol F7] =4 FXAZ Az 3([TpEL]TFSI)-COF)°] ofxl A
%¢] 2([TpEt]OTF-COF) = o] &3} T}.

[0333] HlaLd] 1. A AFHA

[0334] ol€@ FtH o] E(EC) 2 =2 FLH Y] E(PC)7} 1:1 H-yH| 2

23y ol LiPFeZt 1 M w22 &3A7 3, 10 wthe] SFe 2odd Jlr o]

EFEC_ 2 1 wthe] HE# FHYENVO)E FYI AL A Afdz AFE3HA
=

[0335] (1) &+ o A

[0336] %71 HA| da|de AM&etal, PE &9 FHel HF 555 5%
steto] gE iy As Azl

(03371 (@) =& =4

[0338] A}7] A A AL AFL3LaL, LFP %=,

Mz
Ak
=)
SE
Ak
ot
|
s
o
44

= HHdtetd HE EAS Azl

[0339] (3) o= 2] Al

[0340] 7] A HadS Abgstar, LFP &=, w2l 9 T (Cu) A
A5 Hsteto] o= T2 AL A X8

[0341] A&, B7F WA

[0342] =4 E4 HI}

103-71



2024-07-12

[0343] ASCE-TFSI®} PFe-2] Fo]2 F-I-([TpET]TFSI-COF9} %ol FZ3hA)
AN Fa) Alelel HH7AH Aozge o W3 Heo]A w337 (FTIR, Alpha
Platinum ATR(Bruker))E AR&3dte] FA =k, 2 XA 3|4 (PXRD) IH L 26 =
2-40= (2= min) WA Cu Ka WAMI(N = 1.54056 A)S AF&3te] 40 kv 2
300 mAoll Al ZHE 3k Rigaku D/MAX250091 A4 7S ATh. A4 72~ F3 5242
Micromeritcs ASAP 2020 =] &% HA417]15 AME35te] 77 KollA SAHJAC. Li &
o] 3}&7 o]%FS 1.6 mm HXY Fast MAS T3 ZZH7} 2= NMR(600MHz FT-NMR,
VNMRS 600(Agilent))<= AH&sted 7155 Act. 3}8H4 ol 9% EFO = 7Li(0.0
ppm)©e] 1.0 M 4 LiCl &5 F=xsieitt. 348h4 o5& 7Li(0 ppm)& 1 M LiCl

PN 7o Atk £B Li 35 FF wW e AA BE 24 A
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FN

A} #u] 7] (FE-SEM, S-4800(Hitachi))< Ab&3le] 54319 tt.
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veel A EC/PC = 1/1(v/v)e] IM LiPFRe® T E)S AH8elgith. o] HAErE=
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(EIS) #AS 7|Htoe g 3k Lit 2d oy AS Abgsle] SAEHAY. Li AG
(Line A £ AREste] F7FE AT Lit Blxbd iy As 5% DC &=
IS A5 24 EISE A5k ook ol Lir dgE&s AR
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[0350] Li =5 & AW/P &F H& = 1.0)2 LFP ANAE(LFP/7HE &9
/PVdF vkI™ = 90/5/5(w/w/w)y, WA &% = 4.0 mAh cm?)2 Li 55 ofx==(%
&%= 4.0 mAh cm?)E AFE3te] Z2HE AT

[0351] &&= Als HIAEZS 93] A& 0.1 C(=0.4 mAcm2)9] A3 =4 &

Hl
>
o
g
ol
i
32
u
u
!
=2
rlo
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As shown in Fig. 5d, the gravimetric energy density of the anode-free cell is plotted.
The equation be derived according to,

. " ’ " Energy
N —— =
[Eq.1] Gravimetric energy density (Wh kg™) = Wiass of cali
Nominal volatge x CIA
Meathode’ * Melectroll_.rlem

WHErE M ynaqe N0 My @re the mass of cathode and electrolyle, respectively.
C and A indicates capacity and area, respectively. The anode-free cell composed of
MNCME11 cathode (= 4.0 mAh cm'z) with the Cu.

CIA MeathodelA Mescrayte/A Energy density
{mAh cm-?) (mg em~?) (mg cm=)  (Whkg")
4.0 222 14.3 374.8

The volumetric energy density of the anode-free cell Is calculated according to,

. " pra Energy _
[Eq.2] Volumetric energy density (Wh L™") = Thickness of the call—
MNominal volatge x C/A

Teathode * * Telectrolyte

where Toamoger 8Nd Toecnante are the thickness of cathode and electrolyle, respectively,

C/A Teamose Teiectonte Energy density
(mAh e} (pm)  (um) (Wh L-")

[ 0353 ] 4.0 190 40 594.8

[0354] A3 1. gol2A F7] 44 &4
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A
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A Aa 7t F2 5248 YERA Aot
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AP A o) L F-AA3 ACSE-TFSI =H2 YElH)S YEFd Aoltt.

[0362] [& 1]

Electrolyte Li* transference number Li* conductivity (S cm™)
Liquid electrolyte 0.28 21
ACSE-Br 0.57 0.8
ACSE-OTf 0.71 1.3
ACSE-TFSI 0.86 24
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