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(57) Abstract: A solid electrolyte composition according to the
present invention comprises: an amine-based compound repre-
sented by chemical formula 1; a polyfunctional isocyanate; and a
lithium salt, wherein the content of the lithium salt is 40-80 parts
by weight relative to 100 parts by weight of the amine-based com-
pound. [Chemical formula 1] In chemical formula 1, L) and L,
each independently include at least one selected from a C-Cy,
alkylene group or heteroalkylene group, a C3-C4 cycloalkylene
group or cycloheteroalkylene group, a Cs-Cj6 arylene group or
heteroarylene group, and [chemical formula 2]; n is a natural num-
ber in the range of 1 to 5000; and m is a natural number in the
range of 1 to 200,
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[128]
[129]

[130]
[131]

[132]

[133]

[134]

[135]
[136]
[137]

[138]
[139]

S0,);C", CF(CF,);S05, CF,CO,, CH:CO,, SCN 2 (CF;CF,S0,),N & o] Fo] %] +
O 2 RE AEE st} o] Ate] Lol ¥eEE A = o) HEEA] o] A o
Tk SHA B = A& of

71 254 9] o| A 2 Lithium Bis(trifluoromethanesulfonyl)imide
(LiTESI), Lithium perchlorate(LiCl0O,), Lithium nitrate(LiNO;), Lithium
hexafluorophosphate(LiPF,) 5 &2 o] Fo] X = - S 2 - F A8l ¥ = 3l o] &
= T Yo}, o] Ay = A ol

=

A7 B 59 sl ol ul A FIE 1005 7] F 40~80 =AU = 9l a1,
FFASHA = 45~755 2L 4= 2l a1, o S v A S| = 60~705 L o 3l

oo 1A AL A 2B AV WY oz g EES 2
sto =M, A A A A A E Foll EASE g F Fol-9 T7IE <4
T2 g5 Yol 2(Lit) 9] ol AY EA (S, Yol 44 F(transference number))
S R ¢ Ja, YR ol it AF A4 aiE st Atol & £ 5
A& ants e 4

o A, gl F5 A 9 Eol olHl A 33 1005 % 7] 40 T = 1] ROl
H, Ao A o= w2 g o] -9 o R Qlate] gl ol 2o TR E ol A
L E gtRey] of Yok gk g5 g ol ofvlA 3t E 71E 80 T HT
5 e, i ol At vl EE 2 dle) Sl 85 %] eFa1 o] 24 (ion-pair)
& ol F= YFE ol thd SASHA Hof aade] & F7he glam AAA '
et e E A7) g 9 ol A EA o) BtA] AA s Zdsk= Zlo] ugkA st
=3

4) g

Vb o upghA g A A ol lof M, V] A aEA A d 2=
Aes 248 a7 YAV AFESHE wEEA ko] 314l 2 A 71 7] ¢ 8l
718 E o £33 5 AT AR o e frrl 8 B Edgsto] RS
FHTHF), 2-# € B Eg}slo] B2 F¢, vl v E X &0} v| =(DMF), oAl EV EH

(Acetonitrile), N-1| €l -2-3]) & ¢] &= (NMP), U] ¥l & <= Z A =(DMSO0), T 1| & o] A|

Z(Isopropyl alcohol), ¥ & ol & 7| =(MEK) 5-©| 1.2, HE=A] o] o] =gkg A
ol ol & 5 1& o4& et Abgd = 3l

5,?:11
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[140]

[141]
[142]

[143]
[144]

[145]
[146]
[147]

[148]
[149]

[150]

[151]
[152]

Stito] el Afell A, & rgell whE A defd 2 e SeE W £ = 3

o, 471 Ful= 7] S vll(base catalyst)d = AT

7] 94715l (base catalyst) 2] ol A2, T FEEI TS ol E
(Dibutyltin dilaurate), 1,5,7-E &}o] o} x}ufo] ALo] & 2 [4.4.018] 71-5-<0 (1,5,7-
Triazabicyclo[4.4.0]dec-5-ene, TBD), 1,8-T] o} A}l o] AL o] £ 2 [5.4.0]-% 9-7-
2l (1,8-Diazabicyclo[5.4.0]undec-7-ene, DBU), 1,5-t] o} A}H}-o] Alo] & 2 [4.3.0]
+=-5-¢ll (1,5-Diazabicyclo(4.3.0)non-5-ene, DBN), 4-t] W] & o} 1] =51 2] T (4-
Dimethylaminopyridine, DMAP), E €] ]| & o} 9l (Triethylamine, TEA), E 2] 7-& o}
! (Tributylamine, TBA) ¥ E 2] %€l o} 7l (Trioctylamine, TOA) S & o] Fo] %] =
o O BZRE A Y= Eh o] g & A Lo, o]l Al gk = Sl of T

814 gl 7] Hul g Takeh 4
O

[e)
= T ==
20.15%% WA 5 TZF%] H W2 239 5 9l

shifo] e Ao A, B ke ol whE a1A)] A A2 | et E ] B (Dilatometry) S E
A% 5ol WE AN (Strain) FA M Aol m 27 o] MG 7=
(o]

A28t npe) o], Boul o whE 1) A 2L =4 AL Ee AAH YE
Ao F2E 3 = 5lon, o2 e & L] whE A A2 ARk
A AAB Ao} vhE EAE 7P F 9dvh o1 T shvbR ok v 1
A A AL FrHx Aol L5E 7 U 5 4k E g of A A]ofol) nhE
A A Ae] st d el En E (Dilatometry) & F 3 S48 250 2 W
& (Strain) FA41& A8 Aol T}, 12 40 A F nfe} o] Howkgof whE 14
A& AL de} E v E(Dilatometry) 2 £ 24 8 2 %o whE QW3 (Strain) I

Aol A 2788 =32 7 = ok

A7 A2 o e oA Asfdo] MR vhE Sl =

4 548 7HE AL A S 9lov], FrhA Aol £RE b= AL o
& alth 15 ks frEl Aol SR TR niA Al e] Bl £ Bo] w3
o B el A AE b5 e dH 2 WEsHs S Eolu, rhE s EE A
F7 Ao] (TR WE A ko] wAyshel mPATE A A BA A A
B4 O Wk SR oleh ¥ wigel 2 A Adde EEEA B
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=

=

=
=

=
=

v} H] E 2] W (Vitrimer) 2] E4-& 7}

[l A,

2] 7 0] &% (Tg, Glass transition temperature) X.T} &

p=1
topology freezing transition temperature)”}

-

12

-

A

Ao, 0l

T
T .

71

=

5 49 YERE vhe) o, d 2} E 1] B (Dilatometry)

o] -5 (Tg, Glass transition temperature) 2} &
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2 o] £5(Tv)
freezing transition temperature) 2]

[153]
[154]
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[156]

A, dA Y= Bel At

bl 74 3t

=l

DRERERC

st
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H Qe 2~ 2~

ol 2

=

=

o, o

[e]

4
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A

[158]
[160]
[162]
[163]
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[166]
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[172]
[173]

[174]
[175]

[176]
[177]

[178]
[179]

[180]
[181]

ol Are] F&:3} ) F-S X8 g F Baltd Alsle g wekel 4= ) B
o A oR AV EE EE8E45 4
LiMnO2, LiMn204 %), &l F-Z ¢ E A

\MnYO02(¢] 7] 9| A, 0<Y<1), LiMn2-zNizO4(> 71 9| A, 0< Z2<2) %), &1 F-Y
A G E A A3} & (o & 59, LiNil-Y1CoY102(¢1 719l A, 0<Y 1<1) %), &
F-4-m2HE A ASE (& 9, LiCol-Y2MnY202(¢] 7] ol A, 0<Y2<1),
LiMn2-z1Coz104(¢] 71 ¢l A, 0< Z1<2) %), 2l F-YA- 27k 3 - E A AH3)

E (& &9, Li(NipCogMnr1)02(¢] 7] ol A, 0<p<1,0<q<1,0<rl<1,p
+q+r1=1) ¥=3= Li(Nip1Coq1Mnr2)04(] 7] ol A, 0< p1 <2,0<q1 <2, 0<r2<

2, pl+ql+12=2) &), == HF-UA-ZLE Aol F&HM) At g =(d & 9,
Li(Nip2Cog2Mnr3MS2)02(¢] 7] ol 4, M== Al, Fe, V, Cr, Ti, Ta, Mg & MoZ ©]F
A= e BT AEH AL, p2, 2,13 B 523 A7 S YA dabe] A
H2A,0<p2<1,0<q2<1,0<r3<1,0<s2<1, p2+q2+r3+s2=1°]t}H) = &

T Ue, ol 5 T o st = F oo gtEe] ¥9E 4 St

A doll A 471 Bl E
< 2F8}HE-& LiCo02, LiMnO2, LiNiO2, 2l F A G Z W E A8l 5 (d &
S 1 Li(Nil/3Mn1/3Co01/3)02, Li(Ni0.6Mn0.2C00.2)02, Li(Ni0.5Mn0.3C00.2)02,
Li(Ni0.7Mn0.15C00.15)02 2 Li(Ni0.8Mn0.1C00.1)02 %), == & F YA AL E
Fu) g A E (o & 59, LiNi0.8C00.15A10.05)02 5)¥ 4= At}

o] FAME AA ] 8 54 P AAAL ED ok 4
L
h

1

A

1 o

A7 vt & SEd 0 S4A] Fof At Aol gk At 28t
ARoEAM, SHAoR G &eld] T 1YWY AA FFE /T2 1Y
A1 30 FHFRE H7HETh o] g viIt] 9] o 2=, R d YA EF ool =
(PVDF), ZH|d A&, 7t 2 H AW E A& Z5-2(CMC), A, S| =F A 22
AAZRS2 AN A2 2, ZY| 9 S =, HEGEFLEAE, =
doefel, Zelx2 3 oedl-Z2F.-v]ql e 2 F = (EPDM), & &3}
EPDM, ~E| AL E]oll 15 B4 8 o3 353A 52 5 9

A7 ERAA = AR S edd T adE e AA sHE VT2 1

A 30 THFRE 7M.
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[193]
[194]

[195]
[196]

[197]
[198]

[199]
[200]

[201]
[202]

[203]
[204]

= AXE J}E (soft carbon: A+ &4 ¥ A)
Y= 3= 7hd(hard carbon), HlZH o] 2~ B X] B 3lE, A E ZAS S E T
3)

A7 T4 53 4FsHE 2 = PbO, PbO,, Pb,0s, Pb;0., Sb,0s, Sb204, Sb,0s, GeO,
GeO,, Bi,O;, Bi,O., Bi,Os, LiFe,04(0<x<1), Li,WO,(0<x<1), & SnMe, Me',0,
(Me: Mn, Fe, Pb, Ge; Me": AL B, P, Si, =7| &3 2] 15,25, 35 94, @24,
0<x<1; 1<y<3; 1<z<8) & o] Fo] 7 Frol| A A el E] = ﬁo] A}% iy

i)
L

o>

~

o W

s

o

k1
i
J]-L;] 2
=,

Aol

Ie >{'_4

g 4= 9 AR =S Si0,(0<x<2), Si-Y SF¢
£,13% A%, 14% A&, Hol 34, I EF Ui
ol A A B = Aol ™, Siaz o)), Sn, SnO,,
(e BFE, 135 94, 4% 4, Ao| 74,
IS 2oz o] Fol 7l ol A e E = gl ol sne obyl)
5 5 9laL, EF o) F Ao shhe} 5i0,3 EHste] ALE T S ek,
A YE+ Mg, Ca, Sr, Ba, Ra, Sc, Y, Ti, Zr, Hf, Rf, V, Nb, Ta, Db, Cr, Mo,
W, Sg, Tc, Re, Bh, Fe, Pb, Ru, Os, Hs, Rh, Ir, Pd, Pt, Cu, Ag, Au, Zn, Cd, B, Al, Ga,

Sn, In, Ge, P, As, Sb, Bi, S, Se, Te, Po, & o] £ 9] %30 & o] F o %] ol A A€
= 4l

1o,
(N>
AC)
m [

it
it
o e

f
iy,
W o
ul

i
o

ElEHE 59 2t 8H2(LTO), vt 113}

A7l vl = 24 A, B E2

7}

e ﬂ:é% Mlﬂ*“%i%z(CMC) A 6]5%/«1:?&%*“%3%2 zﬂxg
A2 9= HEudy) S = HESGEFo2oE ﬂ,%ﬂlﬂl‘%ﬂﬂ, f’a
A4, of &l dl- Ei%?ﬂ 1‘4?1 ¢ " (EPDM), < ¥ 3}-EPDM

T 1=

=

i
[P
=

41
(e

A7 BRAAE = 2 RS UE FPAII] A AR, &
= Edd 5 AP AA FFE VT2 1WA 20 THRE H7HE 5 Ak
ol A= F= A E A AR A A 9 FA s, el R Ae AFE R
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[205]
[206]

gl
o

ol

wK

F5]

[s)

o] A A A

=

| I

A7 9]

-
U

o] A H of A 2ol A

]

A

T AIAR

g

Foll A

2ol 437 dojh=
°]

[207]
[208]
[209]
[210]

i

of A 917} A el o] 8

v}k
=

E3E

B

°F 14,000 g/mol®] 2}

[e]

T

S R

[e)

=
PR

(=)

]

Ryx

)

o] =&

Hl-o] ¢Fell DMF(N,N-Dimethylformamide, anhydrous)

T

AA -

o]
TCDI(1.1'-Thiocarbonyldiimidazole) 17.8g2 % 7} 31 ¢}

50mL 2} BAEE(1,2-bis(2-aminoethoxy)ethane) 15.5g

Azd: €]Q ¢ ot 3p3t=of A

1 ko] of Bl Z(1.5L)°) A Al

7] sk o7}

[211]
[212]
[213]
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[214]
[215] A A1
[216] 2 Bl e F-gofel o] AAloldo] E Ztnl A 9} 2l F 9 S HIFsto] a1 A} A

[217]
[218]
[219]

[220]
[221]
[222]

[223]
[224]
[225]

A e A z3FATE A ool A Al 3 PTU 0.2g(100% %4-)-2 DMF 2mLell
=1 ¥ PHDI(polyhexamethylene diisocyanate, viscosity 1,300-2,200 cP (25°C)
0.025g(12.5% %) 2 DD(Dibutylyin Dilaurate) 0.001g3 &7} & d A 3}A] 4] o
= % LiTFSI(Lithium Bis(trifluoromethanesulfonyl)imide) 0.125g(62.5% %)<
7FEAth 7] S HZ 2 S0l E 2xdem’) ol A 2H” S F,300C A F 2
Bol A F38] B7] 2 A3tk o] & 60°Col A 2441 7F Sk W Az A7
, 100°Coll 4] 24 A1 3F E2t B 3IATA, 150 um F71 o] 114 A2 HE-& A 23}
=

b3
=

3@ o

A 2

Bl F-gofe] olaAlofd o) E TtaulAl 9} 2] F A& A 7beto] Ak A
Az o}, A Zd ol A A 23 PTU 0.2g(100% #4-)2 DMF 2mLol

-, PHDI(polyhexamethylene diisocyanate, viscosity 1,300-2,200 cP (25°C)
025g(12.5% %) 2 DD(Dibutylyin Dilaurate) 0.001g-2 7} & A} A] 4] o
2 LiTFSI(Lithium Bis(trifluoromethanesulfonyl)imide) 0.16g(80% =++)-& & 7}
PRt A7) § & HEZE Zd 0l E 2xdem))Foll A 2® S F,30°C 13 L
oM F3 B7] B Hx28 AT o] & 60°Cell A 2441 gF &t X &
100°Cll A 244 3 &< A 3FAT A, 150 rm 7 €] 224 A d A5 A8k

N 2 S
ro
. o

{

O

(>,

P
#
|#S]

= Bl @ F-dlofell o] iAol o] E ZhulA| ¢} 2] A& H7beke] s A A
AL Az Az o) A A £ 3 PTU 0.2g(1007 F 7)< DMF 2mL2l|
=1 ¥ PHDI(polyhexamethylene diisocyanate, viscosity 1,300-2,200 cP (25°C)
0.025g(12.5% %) 2 DD(Dibutylyin Dilaurate) 0.001gS 7} & A &} 4] o]
= ¥ LiTFSI(Lithium Bis(trifluoromethanesulfonyl)imide) 0.08g(40% 2 )& % 7}
FATH 7] §9& Bl ZE 90 E xdem’) ol | 2" 3 F,30°C A3 2
o Al F-3] BV B A3 o] & 60°Col A 24X ZF ok W 7z AT
100°Col A 2441 7F &<t A SHAIA, 150 am F71 9] 1A A d &

{0

O

A Ao 4
Z B F-dolel] o]iA|oldol E 7hulA 9} 2] 73S Hreke] A A

=
& Az e Az ol A A 23 PTU 0.2g(100% #4-)S DMF 2mLol
=1 ¥ PHDI(polyhexamethylene diisocyanate, viscosity 1,300-2,200 cP (25°C)
0.01g(5% %) L DD(Dibutylyin Dilaurate) 0.001g2 A7} 3 A U 3HA 4o &= %

i)

i
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[226]
[227]
[228]

[229]
[230]
[231]

[232]
[233]
[234]

[235]
[236]

LiTFSI(Lithium Bis(trifluoromethanesulfonyl)imide) 0.125g(62.5% = F)& % 7}3}
RATE 7] ENS B EZE L9 0] E 2xdem’) ol AV S F30°C W3 L8

ol A F%3] &7 E 23S o] 5 60°Coll A 244 3t F ok W A E A7 F
100°Col A 24A] {F &<t A EFAI A, 150 i 771 & 324 A&l 2 E 2 A Zx8k3l o

Al )\l cql 5

ZelEH -p-gole] o] r[otd o] E 7haulA| &} 2] F A& A 7Feke] and-A A
AL Az Az o) A A £ 3 PTU 0.2g(1007 F 7)< DMF 2mL2l|
=1 ¥ PHDI(polyhexamethylene diisocyanate, viscosity 1,300-2,200 cP (25°C)
0.04g(20= %) & DD(Dibutylyin Dilaurate) 0.001gS 7} & L 8kA 4o &
% LiTFSI(Lithium Bis(trifluoromethanesulfonyl)imide) 0.125g(62.5% &)S & 7}
ST 7] £AE EEE ol E 2xdem?) el A A" S T 30°C 1 F LB

o A =83 &) @ AX3F T} o] E 60°Col A 241 ZF ok AT AZX A7 T
=2 0

£ el 2 Felotel o] 2Aohulo] £ 7hanAl o) el F 9} & H7bstel At A

&
AL Az Az o) A A £ 3 PTU 0.2g(1007 F 7)< DMF 2mL2l|
=1 ¥ PHDI(polyhexamethylene diisocyanate, viscosity 1,300-2,200 cP (25°C)
0.025g(12.5% %) 2 DD(Dibutylyin Dilaurate) 0.001gS 7} & A &} 4] o]
= ¥ LiTFSI(Lithium Bis(trifluoromethanesulfonyl)imide) 0.18g(90% =)< % 7+
SRt A7) £ HIZE Zd ol E 2xdem?’) ol 28 B 3 30°C 2 F L E
oll

A F83 2] 2 128t o] & 60°Cel A 24A13F Eot 2
100°CoNl A 24A] 3t & QF A SIAI A, 150 um 71 2] 224 A2 HE52 A =s5

Bl nl o 2

= Bl @ F-dlofell o] iAol o] E ZhulA| ¢} 2] A& H7beke] s A A
AL Az Az o) A A £ 3 PTU 0.2g(1007 F 7)< DMF 2mL2l|
¢l ¥, PHDI(polyhexamethylene diisocyanate, viscosity 1,300-2,200 cP (25°C)
.025g(12.5% %) £ DD(Dibutylyin Dilaurate) 0.001ge % 7} 5 L 817 4 o
LiTFSI(Lithium Bis(trifluoromethanesulfonyl)imide) 0.06g(30% &)= & 7}
th 7] Gl HIZE S0l E Qxdem?) ol ARG F,30°C e
o Al F-3] BV B A3 o] & 60°Col A 24X ZF ok W 7z AT
100°Col| A 24| 3E &9 3 BHAI A, 150 pm =71 2] 1A A2 F5-& Al L8kl

O_]H

%
o

32

Hlnlef 3
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237] el Seoke] o Alobl o = b Alsk 2l F S Akake] it A

[238]
[239]
[240]

[241]
[242]
[243]

[244
[245
[246
[247

—t e e

A S Azt Az o A A 23 PTU 0.2g(100% % F)-2 DMF 2mLell
%1 2, PHDI(polyhexamethylene diisocyanate, viscosity 1,300-2,200 cP (25°C)
0.002g(1% %) 2 DD(Dibutylyin Dilaurate) 0.001gS 7} & 7L 5HA o =
% LiTFSI(Lithium Bis(trifluoromethanesulfonyl)imide) 0.125g(62.5% %)& A 7}
AT AV S AL HEE ZH o] E 2xdemd) Aol A2 T 30CHE Q-
oNA FH3] &7 L AZESATE o] & 60°Coll A 2443 B AT AR A F,
100°Col A 24A]3F &t A Al A, 150 m FA] 2] 124 A2 D52

R

€] 9. %-dobo] ol Alohvo] = shin Al o} e F e Hrhste] it A
& A8 A 23 A Z ool A A 23 PTU 0.2g(100% %4)S DMF 2mLell
%1 2, PHDI(polyhexamethylene diisocyanate, viscosity 1,300-2,200 cP (25°C)
0.06g(30% =) 2 DD(Dibutylyin Dilaurate) 0.001g-S % 7} & 7 d3}A| 4o &
% LiTFSI(Lithium Bis(trifluoromethanesulfonyl)imide) 0.125g(62.5% %)& A 7}
ol A7) SN2 HEE Ed0] E Qxdem) ol A LEE F, 3

NA Fu-38] ©7] R 11Z3A T o] & 60°Coll A 2441 F E R X1 &2 A7+,
100°Cell A 24 A ZF & <_F A SAI A, 150 pm 77 o] A4 A& AF

Ol%ﬁl‘z*é TEAE Z o € AL Alo] = (PEO, Mw. 400,000)9} 2] F ¢ o =2
AFO] = 0.2g(100% %), LITESI 0.125g(62.5%
s —E??}ﬁ}ﬂ & ARgete] 7 A A 0w Zeeta o4E 9 OOOkgf o5

170°C, A ZF 1045 9F 7Fdato] 150 um 770 & 214 A& 2 58 Al zxzep3i vt

c
;ﬁ
o]
5 &
e
Su
R
ofo
Ot
ol
=
i
)
=2
ruﬂ
o
L o

A 1: A7)}t 54 &9

D o] A Lo =4

A A2H A A Aol theke] 71848} Q3 2 Z Ay
ey

—_—

(Electrochemical impedance spectroscopy(EIS) )2 o]l-&sto] o
& B3 AT IMHz~1Hz9] =31 o S ol A4 10mV 2] % - (amplitude)

o] WFE o] &3le] et} 74 A 2 ¥l & 2~ ¥ (stainless steel, SS)

S 0|83} 242] SUS(Steel Use Stainless) 3 Aolof] a1A] A& H5-& 4

Z 3], 13 Al(SS/SPE/SS) & vl o] CR2032 591418 A 23} 91t} Ivium n-Stat

electrochemical analyzer “3H] & CR2032 Z 1A o] Q1T EH A& =4 3to] Iy
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