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(57) Abstract: The separator of the present invention comprises: (A) a porous base having pores; and (B) a porous coating layer
which is disposed on at least one surface of the porous base and formed to include a mixture of inorganic particles and a binder
polymer, wherein the binder polymer comprises a copolymer containing: (a) a first monomer unit including at least one of an
amine group or an amide group in a side chain; and (b) a second monomer unit made of (meta) acrylate having an alkyl group of
carbon number 1 to 14. Since the porous coating layer included in the separator of the present invention shows high packing den-
sity, thinning of a battery can be easily implemented without hindering stability. Additionally, the porous coating layer has a high
adhesive strength to the porous base, thereby solving the problem that inorganic particles in the porous coating layer are separated
in an assembly process for an electrochemical device.
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x < 1,0<y<19), (1-x)Pb(Mg,sNb,3)0s-xPbTiO; (PMN-PT), &} 3 L] o}(HfO,) 2}
L2 5718 JAES 418 9 100 o3l I f 4 & 5AS YERE BBt
OME} A SFHE A7k I B SFEE = A5 WSk E A Ehe] @
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H Zhol] A A7 A 8= b A (piezoelectricity) 2 7 O 2 M, 9 H- Z-A o
ol gt () A5 W T HAS WA sho] 78k stAxbe b A S
LErel ok Heh dw=gh A s e Ao e ol Y v S
Zk= FIlE QAES 28 AT olgY s a2 ke o ok

Pl A g F ol AY TS 2 ) E A= 2 E UAE Tk
g ES AFstA olyslal gl o]& ol E A= Ve e T E dAE
A G o= Ao mA, g F ol A 58S 2k FU1E A= JA T E
Ul-oll A8k AF-2] AFH(defect) 0.5 18] 2] o] == Y B o] gAI A
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SRS Gt A7) g E ol A S 2 FU1E Ao nA§4] <l
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a0 AFEE A FEA g EHE O AR e sk, 58] Bl s
T g8\ &, ¥4, A 3 A (petroleum coke), &4 3} B+ A (activated carbon),
T8 g} o] E(graphite) == 7B B4R 53 £ 2l E FEEA 59
HhgkA el vl = AT AA Y Bl A §AQ] o 2= T, WA HiE o] 59
ol o5l AlxH = A Fo] Ao, S5 AT A v A EA <l
=& 78,7, A e 78 3 T o529 23 ogto] Ay Y
o] ATt

[58]

[59]

[60]

[61]

[62]
[63]
[64]

[65]

SE$+3}al B+ PFy, BFy, CI, Br, I, ClO,, AsFs, CH;CO», CF:SOy, N(CF:S0,)5,
C(CF:S0,)y9F &2 o] & E= o] 59 20 = o] Fof 7] o] -5 E393h+=
Aol =2 711 o] E(PC), ol € #l 7} 1 Y] o] E(EC),

U] of| €l 7} 1 Y] o] E(DEC), U] W € 7} 1. d] o] E(DMC), ] 32 2 & 7} 1 4] o] E(DPC),
Hu g A FALo] = ol EV E-—, o] v 5 A of B, T of| 5 A of| &,

H Eg}so] = 235, N-v 2-2-9] & 2| =(NMP), ol & v &l 7} 1 1] o] E(EMC),
7} RE| 28 E g o] 59 3R o]F o] X £-7] Lujo] &3] = dew

%] %= (lamination, stack) &
- °] ol el e g Ao] e n
H2al AX] 2 TAAAN FE YAE5o] 2 e E A S

Ay @ ol we A A o) 5L o #] 7H] e =
MAE 5 Qo B g o] ok okl A Pgeakiz A o] Foll B
A 05 B4 H o A A = bk, B ko] A A o5 G Ao A H7 A
1

7] % 10 71 A Y SHAES 7)1 A e E ol uhel < 8lo]
FEIHAE A 2T,
3t 1
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S |FEHA (FERA (TERA |TEHA |TERA |TERA
CRis 1 2 3 4 5 6
DMAAm |40 31 60 20 - -
DMAEA |20 4 - - 35 -
AN 40 15 - 10 15 30
EA - 46 10 66 30 30
BA - - 10 28 20
IBA - - 16 - - 20
AA - 4 4 4 - -
HBA - - - - 2 -

[66]

[67] A7) 3% 1914, DMAAmM=
N-N-t] v & o} 7 & o} u} o] = (N,N-dimethylacrylamide)©] 31, DMAEA =
N-N-t] #| & o} 1] - of| &l o} 7 & & o] E(N,N-dimethylaminoethyl acrylate)©] 3L
AN ol EH 2 EHH (acrylonitrlie) o]al, EA+ o€ ol A & ¢ o] E(ethyl
acrylate)©| 31, BAT n-5-¥ o} = 2 & o] E(n-butyl acrlate)©] 31, IBAT

o] AH-El o} 2 | o] E (isobutyl acrlate) ©] 21, AAT o} = H Ak (acrylic acid)©] 2L

HBA = 8lo] EEA] KL El o} 7 & & o] E (hydroxybutyl acrlate)©] T},

|
| A Ao B Bl aLd
[70] &7) % 20l 1A E Aol whe) o} @) 9} 7ko] A ¥ # o] Bl & A %354}
| 2y 7Y ol g3k oF 7 shA| & oAl E ol |3l A] A nFQlT] S1E-AF &B S
A 3Rt Az vl 312k Ao F7]E JAEES vilY
AR B A ) = QA =7.150.35/92.59] SN 7} B 22 3 beko] 347k
o] EH H(ball mill)= ©o]-&3lo] F-7]& AAS w3 R LAkt EH Y E
Azl o] of o] Az E8ld o] 7] A 91782 ball millel]
AF& 5 = B =9 *} 122(Y9 %) % ball mill A kel whe} A of 8 7 9l o1}, 2
o 1ol 4= 2F 400nm= &4 3to] Sl g & A x5kl o] 9 o] Az
sddE 77 12um/] Z o g th3A )T E 45%) 0] b B ey
SIS

/\1}\

—_

[72] Az Al & o) H E 50mmx50mm= A @k F- of ) el whe} T %, 4
TS558, WFe] ¥ (Peel strength), TH3 4 ¥ 52 917 D= DE 54350 817] 3
20] WERHT

(73] 7= Ao EE F7] 100ml7} ¢ 3] S akshe] el Alks) o=
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(74]  DEEHE 150 A 1A 7F Eok Al F wlo] B & 1T T, A2 Wl
A eole A5 ES =AY
751 relee o EME% ol &5t 415 1 €13 el o] 24N T

7183
[76] %2
2 A] 4 H] 2l of]
1 2 3 4 5 6 7 1 2 3 4
AR |1 2 2 3 4 5 1 6 PVdF |PVdF|PVdF
S5 3HA -HFP |-HFP |-HFP
o WE
F71%  |ALO; |ALO;|ALO;|ALO;|ALO;|ALO; |ALOL|ALO; |ALOL |ALO, |ALO,
A A} +BaT
10,
ASHA |- epox |epox |epox |epox [isocy |- - - -
y y y y anate
ey [ e e Fad e d e e
FEZ ) P N 2 T 5 YRR o2 WO 1< RN 1o WA 1< ) NN P/ W o)) W K3
RIEis
EE
7, pm)
3 7] 5%(s/ (380 364 |332 (420 (380 |395 |374 (345 (380 |323 (344
100ml)
AFE5 (<4 <5 |<8 |<4 |<10 |<5 |6 [>34 [>20 [>60 [>62
(%)
uke] & (g |62 42 |44 |56 |40 |43 |66 |15 |17 |15 |17
f/15mm)
I 7 A E10.59%  [0.55%[0.51%0.58% [0.46% [0.56% |0.55%[0.36% [0.39% |0.34x |0.37x
(D) Dinorg Dinorg Dinorg Dinorg Dinorg Dinorg Dinorg Dinorg Dinorg Dinorg Dinorg
[77]
[78] o AXE
(791 ©F FEAT e B A R %) de] §3% ebo] E(PVF), £ A %
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[80]
[81]

[82]
[83]

[84]

[85]

[86]
[87]

B 5@ (carbon black)S 2+ 96 5 HF %, 3 1%1:%, 1 TF% 3o, &A)<1
| .2 3] 2] = (NMP) ol H71ako] & &

w7 =9w seE FAV 10 mel 55
ZET

3lo] &S A %3 5 = I A (roll press)

H JH
o, r}q

28 F IHE E3teE 92 33 %, EH A2 JHE 52 (carbon
black) 4 S F%, A3 A = PVDF 4 T H %= 24|21 N-v| €-2 3] & 2] =(NMP)°l|

= A Z3FATH A7) F5 3= S99 E T

el sl FaS Az

- = 32 2= (roll press) S 2 A 3L TH

Aol A%

o] Xﬂzﬂ A5 9 3b7] 32 39 AlH o] B &5 stacking(Z= Bl 7)) E A&
oldte] st oM, 274 zﬂ;q BEE

Q= 7}£Lﬂ O] E(EC)/ N EHE 7t E U o] E(EMC) = 1 /2 (F-3] 1)),
o] I ARE R 2 X 2 o] E (LiPF6) 13)S T4kt
Az 3 A Aol th3}e] g vl e A E S} 60°Co A 2] Aol & A S-S

H2Es 9, L A32 2427} 817) 353 2 3 4ol LEFTH
%3
A A] o] H] 1l o]
1 2 3 |14 |5 |6 |7 1 2 3 4
150°C, 1A1zF |0 |0 |0 O |0 |0 |0 |0O O O O
150°C, 241z O |0 [0 |0 |0 |0 |0 |0 O O O
160°C, 1A1ZF |O O |0 |0 |0 [0 |0 |0 O O Zd-
160°C, 2412 |O O [0 |0 |0 |0 |0 |[ZE9 [Z9 |Zd9 |Zd
74
A A] o] H] 1l o]
Alol |1 2 3 4 5 6 7 1 2 3 4
=53]
=
B

100 [97% (99% |98% |99% [(97% [99% |99% |95% |95% |[93% |95%

200 |95% [96% |(95% |97% |96% [96% |(96% |91% |90% |89% (91%

300 [93% (93% |92% |94% (93% (93% |92% |88% |88% |[85% |88%
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4T

al
Aol & s} o] AS E3ElE= Al vEkA FUE W (b) AT

2 Zk= (dEholA o] ER A2 WA
FUEZE X338l 35 3A & sh-3h Al dl o] H.
Al 13}l 9lo] A,
7 AL SR FUES sk 355k AAE 722 10
2] 80 = %ol 31, 7] A2 @A U E ] FheF2 20 W1A] 90
E% A& 5 0= 3= Al F e o] .
Al 13}l 9lo] A,
71 AL EEA FUES
2-((F-F A obr] ) 7R ) S AN ol (] Elyot L H ] o] E,
2-(t e doln| o E (i Ehyol A # o] E
2-(t) W €l opn) wyol el (v By ol . & )
3-(t) ol eo}n) ) 2 37 (W Ehyol A ¢
3-(t) W e o} v 1) 3T 2 F (v B} yol .
2-oF A Eolu| E(H Ehyol A H #| o] E,
2-(dlepyol A Holr] e FHA4L
2-(WEho Aol 2 W e - 2 3 E4T
@-(Aeholadoin| Lz 2 I E g uE ¢ty S = dlo| =,
N-(HEhyol A E 2 o} r] te-of| ZAJ of| g2, 3-(H| Ehyol A H =
ObW] 1e-1- 3 22 N-(F-SA | &) (A Bhyol A H =ofnto] =,
N-tert-5- & (W B} )ol L H ofro] &=,
v oA ZE(H Ehyof A Hofufo] =
N,N-t v &l (] ghyot A H ofmfo] =,
N-(o] &F-EA v E)ol A Holnto] =,
N-(o] &z 2y epyol L H ool =, (w| Efyof A d ofufo] =
N-# | (| ot A H o}rto] =,
N-(E# 23] = A v ey &) (d| o} AL H ofufo] =
N-N'-(1,3-9 d &@hyv] g o] ] =, N-N'-(1,4-3 d @) t] el o] v] =,
N-N'-(1,2-H 8} o] =FA] o E dl)R| 2o} A H ofmpo] =
N-N-o & gl B 2~ (d| gpyol L Hofrfo] = Bl N-H| I 9] Z 2= 0. &
o] Fol X O RREY HEH Aok o] = 3Rl A& EH O
gl Al o] H.
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A 18] o)A,

A7) A2 @A U EE (e e ol g glo] E,

e EholaH o] E, n-E 2 (WEholAH g o E,

ola = (MeholAE g o] E, n-FE (W Ehol A= o] E,
- (HEhol A H H o] E, sec-F-E (M Eh ol HH o] E, ¥
(MEpotH g o] E, 2-o| -8 (v Ehot A gl o] E, 2-o| & ¥ 4
(MEhotAd dl o] E, n-SE (MEhotad g o] E, o] A5 H
(HEholzd g o) E, o] A (HEholad g o E, e}-9-2
(MEholaZ g o]l E A g Egtud (dEholaH e o] ER

o] Fol X O RREY HEH Aok o] = 3Rl A& EH O

(PZT), Pb,La,Zr, ,Ti,0; (PLZT, ©1 7] 4,0 <x < 1,0 <y < 1)),
(1-X)Pb(Mg,sNb,3)03-xPbTiO; (PMN-PT), 3} 3 1] o}(HfOQ,), SrTiO;,
Sn0,, Ce0,, MgO, NiO, Ca0, Zn0, ZrO,, Y,0,, ALO;, SiC & Ti0Q,=
o]F o] T O ZHE AEE Aol o] = o] = F}ol AL

L4 o= sl Az dlolH.
A 9ol o)A,

A7) 2 ol Y T HE 2 HU1E A

2] {3 229 o] E(LisPO,), &) ¥ El Bl 5 3 225 0]
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<2,0<y<3), B ELFVFEEHE X228 0] E(Li, AL Ti(PO,)s, 0 <
x<2,0<y<1,0<z<3), (LIAITiP),O, Al &€ glass(O<x <4,0<y<
13), 2] 5 S HE Bl 0] E(Li,La,TiO; 0 <x < 2,0 <y < 3),

Y EAZr Y2 E S 27 o] E(LixGeyPzSw, 0 <x < 4,0<y< 1,
0<z<1,0<w<5), FdEYO]EdO|=(LixNy,0<x <4,0<y<2),
SiS, (LixSiySz, 0<x<3,0<y<2,0<z<4) A< glass & P,S;
(LixPySz,0<x<3,0<y<3,0<z<7) A<E glass® o] Fo %]
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[Fig. 1]
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