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(57) Abstract: The present invention relates to: a separator, which is for an electrochemical element and provided with a porous coating
layer including several types of binder resins; and a method for manufacturing same. The adhesiveness between the separator according
to the present application and an electrode is high even when a separate adhesive layer is not disposed on the surface of the separator.
Also, the adhesiveness between the electrode and the separator is greater than that between the electrode and a typical separator to
which a fluorine-based binder resin such as polyvinylidene fluoride is applied. Thus, using the separator in a battery has the effects
of allowing an electrode assembly to be manufactured under mild temperature and pressure conditions and improving the assembly
productivity thereof, and decreasing the rate of defects and thus increasing yield. Also, the present invention has the effects in which;
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the interface resistance between the separator and the electrode can be reduced because a separate adhesive layer is not formed on the
separator; and output characteristics of the battery are improved due to the high affinity with electrolytes compared to semi-crystalline
polymers such as fluorine-based binder resins.
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S zh= Zlo] npghA st Eodg of A A Q) A AAIFE e flol A, 3]
HRQIT] X 2 & &2] o} 7 21 E H(polyacrylonitrile, PAN)©] A}-82 <=
1 PAN o} 2 [E}@*—} 3105 4 vt 8] 84914 3% na 1

[86]
[87] (31814 3]
[88] CN

[89]

[90] B kg ol gloj A, ] BAEMw)S FEE T A S o v gk, B kg o]
o Qo] A, A7) EAFHEMw)S AT F 2 E 183 (GPC) &
olg3sto] Z44E = St} d & Eof, ¥ A 4 Ul LA 4] 200mgE
200ml Tetrahydrofuran(THF) 2] -&-ujlol] & 4] 3} ¢F 1000ppme] A =2

A z=3Fo] Agilent 1200 series GPC 7| 7] & AF8-3F2] 1ml/min Flow Z RI detector &

Fotel 548 5 9l

[91]

[92] T
%E

r

71 A WA A3 EEQIE 24 o] 2lell, B %k -9, FTHA o=
| = Bl d el & E3tste B }Ohﬂ FA, Zeu Y &,
| & &l 5 AL o] = (polyethylene oxide), 3= 2] o} @] ©] E(polyarylate),
Alol ol & 557 (cyanoethylpullulan), A] o} =0l & &2 v d &
(cyanoethylpolyvinylalcohol), A o} o €l A & 2 Q@ 2= (cyanoethylcellulose),
Alof o 'l =21 & @ 2 (cyanoethylsucrose), & 5+ % (pullulan) & o] F 0] %
w0 2B A EE Sk o] ko] A4 ulelt] =X E o 3k = dv) ] Al4
vRely =X = vkl %] = 3 100wt% y] 10wt% ©| 3}, = 5wi% ©] 5},
L= Iwt% ol 82 xgHE 4= gl

N
2
N

=

2> e e
92

(93]
[94] v o] AR A AA ol ol A, AT FUTE Ak 27
o kA EEE L =

X, Jjm

=
i

%

il .
A8 A, oA 4
AEERRE

[95] Gels OH"’r‘é

T
R
I
M
of
=
Ir
=
-
0%
ro
=
do
[-'>~1
i
—1 e
N
it
e r
2
mtm
ke
rﬂ

Aol vl s}t

o]
F A& 7S5 o)Al FU1E A v A g4 Q1 o & 3= BaTiO 5, Pb(Zr,TH)O ;
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[96]

[97]

[98]
[99]

[100]
[101]

(PZT),b | ,La Zr ,Ti ,O §(PLZT, O<x<1, O<y<l), Pb(Mg ,;Nb »,)O 5-PbTiO ,
(PMN-PT), 3} L o}(HfO ), SrTiO 5, SnO ,, CeO ,, MgO, Mg(OH) ,, NiO, CaO,
Zn0, 710 ,, Si0 », Y ,0 3, Al ,0 5, SiC, AI(OH) ;, AIOOH £ TiO , 5-°] 1o o] F
18 o] & 238kt 4= 9t

E3 FUE dARE YR ol AY vHE A TS YA S HEEAE
ety dEe AdskA okyska 9 F o S =
712 AAE AL S 5= vk dF ol AY 85 2= 77
H A g4 91 o 23 2] /3 23] o] E(Li PO ), 2l B H B 3= 29 o] E(Li,Ti (PO
)5 0<x<2,0<y<3), AFLFrFEEF XL o E(LiLALTI (PO L) 5, 0<x
<2,0<y<l,0<z<3), 14Li ,0-9A1 ,0 5-38TiO ,-39P ,0 5 53} &2 (LIiAITiP) 0,
AL glass (0<x < 4,0<y < 13), ] FHEHEEY o] E(Li La,TiO 4, 0<x<2,0<y
< 3), Li 355Ge€ 025P 0758 4 & &2 B FAZ Y 2 E Q32 2 H 0] E(Li,Ge P S .
0<x<4,0<y<1,0<z<1,0<w<5),Li ;N &% g gFrHo]Edto] =(Li N,
0<x<4,0<y<2),Li;PO,Li,S-SiS, 5 & SiS , Al D glass(Li Si,S ,, 0<x <
3,0<y<2,0<z<4),Lil-Li»S-P,S s 53 22 P,S s A4 glass(Li ,P,S ,, 0<x <
3,0<y<3,0<z<7) EE o5 EFE 5ol 9

£, T2 A B A A (D s)<= 10nm WA 5pme] HHE 7R 4= 3l
71 AR Ht 273 (D so)°l 10nm M RF)1 7 -0l 1= 7= 4 Ake] 32 % o]
A2 A ol s 'S FA] Sl A A7 €dd 5 U185
JApo] Ak o] AshE = odok dhA, TV = dAe] dA ol AATE
T-eure] 71 A2 EAlo] Alehd o= o= 5umE Z3behA]| %= Al o]
Ela=saiasy

i

v o] o kel Qloj A, 7] FU1E YA A (D50)S &
7l i-oboll A ARE B = dubA Q] Q] A gl - Fo Ak A=
WEE A, 154 Ao 275t AbEE e 2P A S o2
A4k 50%9] JE=E ofn et o] g & H 3= YA Fol Ea o B M
WA S gl d ol Aol 5w |oef] o) A e 4 9la, o] Y gk Y=
Yy A 2= QAY Y7 LA A 9 vlo]l A8 E @ 9220FRAY nfo] 12 E
HRA & A2 o Aot

A=k upe) o] & g & & ol & e i A 55 E3ehe
g3 el 7 A& rgek), ] el VAl d A A E R EskE
o o & Eof Zejdddloly ZlZz2dd 5 9 &0
Aol adA dEd 7 Ak AV 8 VAl AR 22T g stE
A AojE Bidoz gy 7| & HHste] A& 2 5 vk B
g of A A Q1 A AAIFE ol oA, A7) e 7R 9] 713 A= 40vol%
WA 70vol%e] M E 7FA 4= lo) 3, ] a9 7 A 9] 7] e 7] 52



11

WO 2021/206431 PCT/KR2021/004306

[102]

[103]

[104]

[105]

[106]
[107]

& 710 2 Aol oF 10nm WA 70nme] WS 7HE 5= ) B o
A7 e 7 A= A7) sk et ake] uberst 2 1ol %] ' K50

A, ol o] FAI7F 5pm WA 14ume] HAE 7HE = ok

A Al Aol A, 7] 8o 71 B (porosity)'s= o = A o] A Z A

S 53] A E K] ggom Bk o] A A Ao
| &~ 7] 4] & A}-23F BET(Brunauer-Emmett- Teller) =74 H =

= E=4
*H (Hg porosimeter) 2 ASTM D-2873¢] wj&} 4= 4= v} &=

=
v AU E A 4bskal 2 ®.7] 8 L (apparent density) 2}
(net density)®] zfo] ZL¥] Hgluto] 7| F =5 Aars 5= gt}
o] A AA[FE ol SholA, 71 2] A7, 7E o] w3 2 7] w2
2 7= gl £ =29 ¥ =21 (Capillary Flow Porometer) &
4 91tk o] A FAAES o Qi o2 o] £aho]
420 F (wetting), o1 719] F715-8 7hako] 2 % ko]
(bubble point=max pore)= 5 &= W2]of] 2] g+ o]t} o] gt
NEHeE 25 20| 4421 o &= Porous MaterialsA}2]
CFP-1500-AE 5 °| 21

g, g o] A A ) A A ARl ol A, AT e A=, e Y
T Hast A4S, SddE g gy el E, Ze gz g ol E
ZejotAE, Edotv =, & 7HE Y| o] =

g e
ek rfo
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e
o
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=
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tlo ok ¢
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oA )
oz M oo M
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Zelol el 2HE, Felol A5 Aol =, S eluld Al sl =,
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Lo
=
=

T

ofA =, HE o e

0

Wi

0

Ho

O
0

ol

—_—

o

2

j

ol

Ay
s ol

cHE

j

T .

Al

A~
T

ol

Ay
s ol

A3 kel

cHE

L=
2k
=

B

2=

Al GOl Shol A, 71 & Aol 7] Al F A2

Al el gl A, 71 g

N-H & 3] & 2 =, v & opAl] Eol]

A1

T .

T

3

€1 T& d=

1

kel
=]

N
Ay
s ol

Al o}

—~

=
H A&

|

T

o
(@]

}

[e)

=
H

o gholA, &l =

2l
DMF(dimethylformamide) NMP(N-Methyl-2-pyrrolidone),

[e]

&

27

al

o, ol 371

0%

-

0

g
Np

=

[e)

=
=

A

95 of

o] = AeEl¥

T .

= njol o] ul, tho] E], @] H]

Ay
s ol

el &

2=

ol AbgE = e, &7 &
=

[e)

=
SR

st

ks)

2}zl
2l

DMAC(dimethylacetamide), THF(Tetrahydrofuran), MIBK(methyl isobutyl ketone),
jms

MEK(methyl ethyl ketone)

u

[109]
[110]
[111]

N

SRR

A

¥ a1 o] 7]l

[112]
[113]

ol

T
T .

)s

L=
[e)

2l LiMn ,,M ,O ,
Li 2Ml’l 3MO 8

T

1.
s iy

[}
T

=

of W}

Co, Mn, Al, Cu, Fe, Mg, B 2= Ga ©| 31, x =

[}
Li 1+an 2—xO 4 (Cq 7] }\;| » X

[e)

3} 3}

0.01 ~0.1 %)

3}%(LiMn ,0 4, LiMnO ,
(LiNiO )
-

|

=

of )%

ﬂ—ﬂ'%(Ll 2CU.O 2); LiV 30 2 LiV 30 4y AY 20 5 Cu 2V 20 7

[e)

=

[e}
Ta ©] 3L, x

Y7 s

T
~L-

=
=

™
Ni Alo]
T

T .

(LiCoO0 »,), &

AR
Co, Ni, Fe, Cr, Zn

RYA
Al

=

juy

23}

LiNi .M 0, (1714, M

e
2

|

=
]
[}
ek

0 ~0.33 %), LiMnO 3, LiMn »,O 3, LiMnO ,

0.01~03Ho=

(41714, M

e
%}
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[114]
[115]

[116]
[117]

[118]
[119]

[120]
[121]

(41714, M =Fe, Co, Ni, Cu == Zn )
ghalal o] j Q1 y) obzba] E 24 o] &

31315 Fe ,(Mo0 L) 5 5 15 £ 2% o]/ 9] &35 233 o st

o= 3
o=

SdA
B4 5 9] ¥4 Li Fe ,0 5(0<x<1), Li WO (O<x<1) Sn Me ; Me' ,O , (Me: Mn,
Fe, Pb, Ge; Me": Al B, P, Si, 7| & % 9 1= = Y4, 2 0<x<1;
1<y<3; 1<z<8) &9 ¥ & 53 A3} =; El% %ﬁ, g5 & A o

A A & SnO, SnO », PbO, PbO ,, Pb ,0 5, Pb ;0 4, Sb ,0 5, Sb ,0 4, Sb ,0 5, GeO,
GeO ,, Bi,03,Bi,04 % 7‘< Blzos*o‘ %5—[\" /\]'Q‘% % o]_xﬂlﬂgi 0/] EXJH

2}, Li-Co-Ni Al A& Bl ehg A3t = 5 A ¥ 18 B 28 o] 49

% isLs]- 2 o]ﬂ.

=

ot R
o [

1

g o] LA A Q1 A AX el hof A, 7] EHAE, o E Eo, 54,
A, B A T B A S A 98], R 3
A3} & &4 FFE (activated carbon) 2 Z&]dA Al F A 2 o] Fol A
TOBRE AEly o] v sl = o] 5 2% oA} BAA A He] TIEY
Z’: 9\/1\14‘ Iﬂ% :——rLiﬂ Ao E-J: jqo:] iO:] ?_vjl_ vé—oﬂ —T—T—_\H ,Jfl(super_p) O]—/H]FJEJJ
S A B g B o) B9, X B9 qu 59 ¢l 7l (denka)
9, 47w S8, YA B AL g ol e e R A B[R e R
ol Fol7l o E AEE 1F Lz o] & F 2% ool BAA Alne
L= F Uk

71 A= ukele] A 2z g AN A=oll T4 o' AM = LA E
| 5= Urt ol gk Rl =2 o B A A Q] o 2= Eelnd |l

ST ol AL S F 2 X 2 7 (polyvinylidene

fluoride-co-hexafluoropropylene), =& H| d 2 ¥l ZFQ go|=-Eg S22 2o gzl

(polyvinylidene fluoride-cotrichloroethylene), &2 W €l | E} =1 H & o] E

(polymethylmethacrylate), 3= 2] ol] & &) 2 o} =1 H & o] E(polyetylexyl acrylate),

2] g ol =21 7| o] E(polybutylacrylate), &2]olAH 2 U E

(polyacrylonitrile), ] H] 'd 3] & 2] = (polyvinylpyrrolidone), & 2] H] d o} A €| o] E
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(polyvinylacetate), | & &l BH]d o} Al e o] E 5534 (polyethylene-co-vinyl
acetate), 3 ¢ ol & # - AFo] = (polyethylene oxide), 3= 2] o} & #] o] E(polyarylate),
A& 2 Q 2~ o} A E| o] E(cellulose acetate), A& 2 2 2 ol A o] E L E ol E
(cellulose acetate butyrate), A& 2 Q 2~ oA o] E X 23] Q 1| o] E (cellulose
acetatepropionate), A] o} = o]l & 355 (cyanoethylpullulan),
Alol ol ' 252 ] d €& (cyanoethylpolyvinylalcohol), Ao} o A& 2 Q A~
(cyanoethylcellulose), A| o} =l & 5= =1 2 @ * (cyanoethylsucrose), & &
(pullulan) 2 7252 W el A &2 Q 2 (carboxyl methyl cellulose)s S 5
Ao, ofo ghg ¥ 1= A2 ot
[122]
[123]

¥3%+3}31 B = PF4, BF 4, Cl, Br, 1, CIO 4, AsF s, CH 5CO ,, CF ;SO 5, N(CF ,
SO,) », C(CE,S80,) s &} &8 S-0] & IEi= o] 50 %30 & o]Foj7l o] &<
Fgteh= §lo] 2R 7R U o] E(PC), ol € 7l 7FE. Y| o] E(EC),
t] o €l 7} B ] o] E(DEC), t] W & 7} K. 4| o] E(DMC), U] = & & 7} B 4] o] E(DPC),
g A FALol = ol A EV E- T |5 A of g, t] of| 5 Al of B,
Bl Edtetol = 25 &, N-v '’ -2-3) & 2] :==(NMP), Il & vl € 7} 5. d| ©] E(EMC),
Aul RE| LS E (- FE|ZEE) = o| 59 EFER o] Fof X {7] &vjef
&3l == g slo] o, oo vk gk ¥ = A& of T
[124]
[125] Tl Eoa e = A
5,47 AARES 288t AAH, 2 AV AR g A=
= Hulol 25 Al F gkt A7 Hupel 29 A4 A4 Q1 o 2=, F1 A 4
2] g Wol &2 o] = 39] F(power tool); A 7| A} 2} (Electric
Vehicle, EV), 8}°] ¥ &] = A 7| A5 2}H(Hybrid Electric Vehicle, HEV), 2 & 71-¢1
sho] B 2] = 7] A5 ZH(Plug-in Hybrid Electric Vehicle, PHEV) G2 ¥ 35} +=
A7 2k A 7] A A (E-bike), A 7] 22FE](E-scooter) & E 5= 7] o] &4}
7] &3 J}E (electric golf cart); A2 X 48 A| 28l 52 & 5 ) 1, o] 9
A ¥ = A oy

G 2UAE TPtz AN S AR Tk

[126]

[127]  olsh B wWe TAH R M| Ash AA N F Eof FAlot
gvgy) = gk e, B ongel e WA ofe] 7hA the Fes
M S Qo By el Welt okl A ek A ool &
2o s 4 Eo} Az ek frk g el AA el G Al Bl A4
7Ha Aol A 2 g % wk S s A sh] 1A A Aol

[128]

[129] (A
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[130]
[131]
[132]

[133]
[134]
[135]

[136]
[137]
[138]

[139]
[140]
[141]

[142]
[143]
[144]

(1) S %] A=

A Al 1

Al,0 5(D50: 500nm), PVAc(Mw: 15%F, Tg: 40°C), PMMA(Mw: 13%F, Tg: 116°C)
L FAA (I A E of Aol 45t A1 Sl & FH s gk,
PAN(Mw: 157}, Tg: 85°C, Tm: 320°C)-2- DMFel &3] 3}o] a1 %A} 8N &

TH AT o ® AV Al £dld 9 7] A & 2gete] tha A
ZHS G4& sddAR £d2hE FrlEith. AV A2 £ 99 5=
18wt% o™, 7] A2 &8 F Al,0;, PVAc, PMMA, PAN %

AR (b A o] a8 80:16:2:1:19] Bl & (wt%)E 3t A7 £eld &
v Z o dd, 71 % 45%, 57 16um, E7] % 100sec/100cc) Aol ¥-2] =F
%@WMLHwMAE%%QiggﬂifioPW+”ﬂﬂZL££B%,
AEE 45%9] 7tgxd st FallE AT o2 o] &
mmm@ﬂmmmwﬁgiﬁﬁﬂﬂ%ﬂ%%%%%mﬁk$%%%ﬂ%ﬂ
5= 25um G}

A Ao 2

PAN2 AF&3FA] 9431 ALL,O 5, PVAc, PMMA 2 & AL
80:17:2:19] H]| & & o} M| Eo] FYste] thaAd 285 A8 &g & 58
A& ALt A 13 FAE WP o FeuE 5

FEE W 29 SEM o] A& 5 4acl] YEFH AT

Mo
=
au
‘o
S
=
i
£
[
fa

AA 3
PAN-S A}/ $531 ALLO 5, PVAc, PMMA 2 ¥4 (B 2h 2 wige &
80:15:4:19] H] &2 o} Eo] Eolale] T2 FEZ P8 S8 2 =8
AL A lstariz A Ao 13} B e g 0 7 Baluhs =

FEF F2 H o] SEM oW A & 1 4bo] 1}

A Al 4
PANS AFE2-3FA] a1 AL,O 5, PVAc, PMMA % FAHA|(BHAAHE wita =
80:9.5:9.5:1¢] H| & & o} A Eo) Felate] tha3A e Z g4

ﬂolﬂ&j:NM1L4£“ﬂ%%gi%ﬂ T 5

S5 e o] SEM o] v A & & 4coll YERH AT

B o 1

Al 0 5, PVdE-HFP(Mw: 407}, Tm: 145°C), PVDE-CTEE(Mw: 407}, Tm: 160°C) 2
A (DD E wi% s 71 2 2 80:10:19] B & & opA|Eol] Fste] vha A
AT YA G Sl E w5t 4] £9 8 E Fe i EgdEd, Vs s
45%, 7 16pm) ol w22 WA thH] 13.5g/m 28] 2 HFO =2 S35
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[145]
[146]
[147]

[148]
[149]
[150]

[151]
[152]
[153]

[154]
[155]
[156]

N2k A7) s 25 23°C, FHFE 45%2] 7Hy 21 atol A
FHE AT T 2 & o] = 60mm(Z o)x25mm(F) 0 & A rato] FauhS
FEAT. F5H 2l FA= 25um Aok

-

(o]

v i 2

Al,O 5, PVAc 2 ¥2HA| & 80:19:1 B] & (wt%) 2 oAl Fof] F<] &}
FEZ P48 & E S5 AV £ E Bl g, Ve s
45%, 7 16um) 1ol 29t WA ] 13.5g/m22] 2 HFOZE =¥ &
ANzspqleh A7) s &5 23°C, UG5 45% 2] 7HE sl A
FH AT} 202 o] & 60mm(4 o)x25mm(F) L 8 A tale] HujuhS

FEshgh

Bl 3

Al,0 5, PMMA 2 #4HA| £ 80:19:1 H] &(wt%) 2 o} A=
AT YA G Sl E 5T AV S8 E FEHE
45%, 7 16um) 91l -2l 2t WA ] 13.5g/m22] 2 HFoZ T ¥ &
AZBATE A7 A= 25 23°C, A G R 45% 2] 7F5 271 8o A
FH AT} 202 o] & 60mm(4 o)x25mm(F) L 8 A tale] HujuhS

FE gl

B 1 o 4

Al,0;, PVAc, PMMA 2 3-AHA & 80:6:13:1 H] &(wt%) 2 o} A 0l 551
ted 29S 48 sl E w58t A7 €49 E e
7185 45%, T 16pm) Aol -2l 2 A oiH] 13.5g/m29] R FO R g
28T 7] A 252 23°C, AU FE 45% 2] Th skl A
¥tk 22 o] = 60mm(Z o)x25mm(F) o 2 Atale] ¥t
Sapginh 3k 5 Fe v 99| SEM oW A & & 4de] YER ST

oL o

b
ol

H| o 5 (PVAc #4443 4 Hlojd A9

Al ,0 3(D50: 500nm), PVAc(Mw: 805}, Tg: 40°C), PMMA(Mw: 135}, Tg: 116°C)
L FAA (I A E of Aol 45t A1 Sl & FH s gk,
PAN(Mw: 157}, Tg: 85°C, Tm: 320°C)-&- DMFel &3l 3} o] 3132} 8- &
TH AT o ® AV Al £dld 9 7] A & 2gete] tha A
YT FAAE AR €e1ehE SHlskSlth AVl A2 e8]l 9] 5=
18wt% o™, 7] A2 &8 F Al,0 3, PVAc, PMMA, PAN %
b (ghd A o] haES 80:16:2:1:19] B & (wt%)E 3t A7 &elel =
T HCEHA AN LR, 71 5 45%, T 16/m, & 71 5= 100sec/100cc) ol 221 =
™A thH] 13.5g/m29] R2Y O R EXI T AT 4] AxE &5 23°C,
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[157]
[158]
[159]

[160]
[161]
[162]

[163]
[164]
[165]

[166]
[167]
[168]

[169
[170
[171
[172

— e e

ANGFE 45%2] 7H52716k A 3 E AT e 02 o] &
60mm(4 ©)x25mm(F) .2 Autste] Fautg 5330 5 H T84
5= 25um G}

Q) A= A=
HAE, SBR 2 CMC (ZFHH| & 90:9: ) E Eof] T3] &= &g =

FESHAT. AV w5 FeEE o WA 10m) 91l 125mg/em 29
EEHoR ¥ Azt T 02 ol & 90| FA7t H = E
A3 50mm(Z o)x 25mm(F) 0. & A daEte] &8 55T

@ A= ARE 54

71 7 A A el Eiz mlale] 5 g ske] 259 2] M 60mm(H o])x
25mm(3) S5 A wsto] FHlE &5t B e 2 2 E o83t 60°C
6.5MPa27]1 & & ehv o] A sto] Al & Al let. Tuld A&
o] 25 o]-&3to] fie] ol frAsto] s skl o ofef &=l fi el el
st 5 WA SEL TR Al o] 2] 9 S 25°C el A 300m/min <5
180°9] ZHL- B vpe)shal o wjof FhE 5 Ok 7] = ARe]

m ox F
Ot
-

(37

X
it
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