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the porous substrate, wherein the adhesive layer includes an acryl-based co-
polymer containing a (meth)acrylate-based monomer-derived repeating unit
and having a weight average molecular weight of 400,000 g/mol to 750,000
g/mol; and to a secondary battery comprising the separator.
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}-(hard carbon), H] Zd o] 2~ 3] ] &3l =, AAH T34 52 5 5 I
71 g F 759 &5 2% 2l HEH Na, K, Rb, Cs, Fr, Be, Mg, Ca, Sr, Si, Sb, Pb,
In, Zn, Ba, Ra, Ge, Al & Sn & 2 o] F o] oA Ael ¥ = 742 30| ALg4
T AT A7 HES B g xd 5 9l B R S, Si0,(0<x<2), Si-C
A, Si-Y &5, Sn, SnO,, Sn-C 54, Sn-Y 55 & 7 UL, E¥ o5 T

A o] & 5118} Si0, B EFste] AFEE = vk 7] 4 YR 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, Tl, Ge, P, As, Sb, Bi, S,
Se, Te,Po 2 o] 59| 230 = o] Foxl oA Aeld 4= ot 7] dolw5
b = vy AEkE, 2 E v ARk 58 5 v A &5
ARG = HRRIT 9F =] A o] E 5= A gk ol A AR E = wEl T 9
SRAe A AV g S A4 g4 2 uklrj g e o=
LAAE G Tl et 7 2EAd 2SS Az, 3] 224
ZAES A7 A A Lxste] Az g Aok ou A7) &=
N-HE i Fe2 = 58 AT 5 o, o] g H A =t} o] o & A=
Az g2 el okl g A Xl WEol g F g Al Aol A g A&

T

or Ob ro & m WA BE Ol T g

7718484 dbg-of] Foshi= o] L&) o] 5T U&= v JEE g} 1
TA AR &=, 7FR Y o) EA &uf, ol 28| 24| &uf, o H| =

S, dx=A ol R 8] FAApA Sl A e = Qv 2]

ZER o] EA & o] o 2=, v E 7R Y o] E(DMC), H ol &

7} R Y| o] E(DEC), Y] X 2% 7} B 4] o] E(DPC), W & X 2 & J} H 4] o] E(MPC),
o 2 7L R Y| o] E(EPC), ol & H| & 7}1H 1| o] E(EMO), ol & 7l

FER 0| E(EC), 22 el 7} H Y| o] E(PC), e # 7R US| EBC) 52 &
UTE TA A 02 ALY JHR Y| E 3gE 3 oY R Yo E 3HghE&
S3tste] ALESlE AS A ES ol sA dAdo] 22 Sl & Alxd
Ut olw 2y FtR Yol E 83E 2 AMEY FE Yol E 3FES 111 A
1:99] F-u]v] 2 E3}teto] ARG = Atk 7] ol AEH 2] & 9] o &,

H ol A H o] E, ol oAl H o] E n-Z 2 F oA H o] E, ] HolAlH o] E,



WO 2015/076575 PCT/KR2014/011180

[62]
[63]

[64]
[65]
[66]

[67]

11

HEZZI] Qo) B, | FZ 2T Q v|o] B, y- 1B ZEHE,

t] 7} 2} o] = (decanolide), 'L’ﬂfﬁ—, =, W22 = 2= (mevalonolactone),
7}3E 2 2 E (caprolactone) 5= & 5 UL 7] ol H| = A &) & of 1=,
teolH 2, HEg =0, 2k, v S Ao &

R EE I e Je P
SR = A E2PA = TS E T AL =,
olaTed FaE 5L E 5 AT A 7180 o
Z3tsto] Akl 42 gle, 2% ©
YAet= AA Aol whet AdsiA 243
gafE o], A el A 2§ o] 29 v o=
25& 7he ek shaL, = &= Akol el i o] o] Fe HXIA 7=
Aoty 4] g H5R 9 o &3=, LiPF,, LiBF,, LiSbFs, LiAsF,, LiN(SO,C,Fs),,
LiN(CF;S0,),, LiC,FoSO3, LiClO,, LiAIO,, LIAICL,, LIN(CF,,,:SO,)(C,Fyy. SO, (x Z
yi= A=), LiCl, Lil, LiB(C,04), 3= ©1 59 282 & 4 Atk A7]

g ERE F5=0.0M WA 2.0M H 9| ol M AREek 5= ok g E R el s =7t
/\1—7]H4H LHo] o xq(,ﬂoﬂo] X—]XJﬁ};(J'EE m xqce 7].;(]133 3}
Aad AFL e MJ— ;t/]l?.- o]&o] ayA o O]EE‘]— 4= oo},

é
N Tt
?i'
p‘L
s
>~
o
ofo
p‘L
Ir
o
o
o
fo
?i
=
o
rlo

Az 1. ofAE A FF A A=
glo| &4~(DIW)ell ¢ v el =1 E 7 o] E(Butyl Methacryylate)(BMA), H &
| EF = E g o] E(Methyl Methacrylate)(MMA) H]d o} A €] o] E(Vinyl
Acetate)(VAc)E 4/1/5 =8| &2 5 35taL, =d]4A 43 o] E(dodecyl sulfate)
U E FS(SDS, 85.0%)& 1-3FA4 =, %LELH J‘] A 9] o] E (ammonium

persulfate)(APS 98.0%)5 T MAI A= AL-&8ho] 247t B F55F thH] 0.8
TE% R 03 TF%7F HA A7revh flo] £l s 2zl FYstaL
5] =

ks 0°CE éi/«] 71 Z A7 B Wb A A o} A A FEEA S
ff“*;}oﬂv} Aojxl Fotl S Ao R A3l T ARy Aol E 2 5%
g oo ayksiy F]lste] AlEH aEa)
%UHETH Welste] b 7R AlA
TE5SIAT A7 F5H ol A8 TsHAE A T3
ARMEIRI(GPO)GEE AN B: ZY2EIHE SHFIIAFMw) = ST
A3} 695,000 g/molo] AT}
A7 TR A A A 54 RS ve ) Ak A 5
olAE A F5FAE 0.1 wiv %2 5% =Z THF(Tetrahydrofuran) -8 v (HPLC )l
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O‘t 3/\]7]_ E:_cﬂ- _9_3 /\]71"}\1 GPC ¥ H/H_Q_ /\] = _Q_oﬂg ;q]}_g}ﬁ GPC x};‘qi
o] g3}to] o} 29 A 2 AN E FEntE 13 E A A A3} Retention
time = 10~21% Alololl A 532 2] ¥ 7F A ZH At e F 3] 2 45-E
PS(ZE el 2l Q) EE B AL ALEsto) B4 g Tahach

*2

[Table 2]

sl Waters 1515 (Pump)

GPC A9 No Guard Column, Shodexft KF807L + KF806L
Flow rate I mL/min

A 25 40 °C

Detector <%= 35°C

Injection volume 100 b

A zd 2: ol AEA FFFA S A=

A7) Az 194, 4R 5 34 9] o] E (ammonium persulfate)(APS, 98.0%)2]
THINANAE Zey T 8] 0.5 TF%E AFES A& Al xetal= 7]
A zol 19} FLaHA A8t ol dA F5HFAE 5315 47 54
olAHA FFFA ol thal] 7] Az 1o TLgIHo =
TR T A HMw) S 543 A3 510,000 g/mol o] AT

A zd 3: ol AEA FFFA S A=

A7) Az 194, 4R 5 34 9] o] E (ammonium persulfate)(APS, 98.0%)2]
T NANAE B S5 H] 120 TZF%2 AFE3 A2 Al 28t E 447
A zol 19} FLaHA A8t ol dA F5HFAE 5315 47 54
ol AHA T FAl thall A7) Az 1ol 49 sdeF YHe R
THH T EAFMw)S 547 A 7 440,000 g/mol o] ATt

A zd 4: ol AEA FFFA S A=

A7) Az 194, 4R 5 34 9] o] E (ammonium persulfate)(APS, 98.0%)2]
Z?ﬂ 7H/\] ;q] 29y iza]: r/H]:]] 0.15 %Fﬂ:%f:,_ /\]—B—ﬁP 74& Zﬂ}_ﬁ}jll“— /\1—7]
A zol 19} FLaHA A8t ol dA F5HFAE 5315 47 54
ol AHA T FAl thall A7) Az 1ol 49 sdeF YHe R

SHE T EAHMw)S 543 43} 770,000 g/molo] AT

Azd 5: ok AEA FFTFA L A=

A7 Az 190 A, %LE'_T{ 1 /4 3] ©] E (ammonium persulfate)(APS, 98.0%)2]
T AMAAE Een T35 the] 230 SHFRE A S A& Al ekl 4]
A zol 19} FLaHA A8t ol dA F5HFAE 5315 47 54
ol AHA T FAl thall A7) Az 1ol 49 sdeF YHe R
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S A Mw)S =4 3 A 3} 360,000 g/mole] $1T}.

A7 Az 1 WA 5ol A ALg¥ =3 fA A9 ke Al 2 F ol el A
T S AT EAF L Az oladA T T 4 2 #-3
29l o] 2 A8 S o}l 3% 3¢ YEFU QAT

#*3
[Table 3]

THATA FEHAEA |TEA W 4 B f8 gk e
S k(5% % | % (g/mol) Z 7] H)
) BMA MMA VAc
Azd1 0.30% 695,000 44 11 45
A Z4d2 10.50% 510,000 44 11 45
AZd3 [1.20% 440,000 45 11 44
A z4 [0.15% 770,000 43 11 46
A z5 [2.30% 360,000 56 13 32

A7 A W 7 B S dhE 9l o] A= A2 o1 E A
%A o] tha] NMR HH| = o]-&& =433}

AAd 1: B89 A=

A

}7] Az 104 Al z2E ol AH A &5 T A 81T & oFA E(acetone)©ll
SHAA LGE 5 TF% A A vkJIY &R, PVdEA] vlQlT (F-el Ak
KF9300, Mw: 1,200,000 g/mol)& o} A&, DMAc -Z 3} vl ol 83| Al A 113+
TF% SN A2 vk Y & oE A7 Az s lvh v (L8235,

)5 obAMlEol 25 THRE H7EF 3A R ek vl = ke 5o
L*JO“ & A28k A2l of A=A vkRIT] ¢F PVAFA viRIt 2|
B 7} 8:271 ¥ =5, viQle] gt & v Ay S| 7 1/5 W o)
% A1, X%l vRRIY &of B ) Hatel s Eestglon, WA
F%7F H 5= ok =S st AT 225 A28
78 umol Ze]ol =l E & (w-scope) @] FRlol 7] HAS ==&
stol & AW T 4.125 im= SR ¥ AT 19] e Al #s
A A 2--@]‘#4 A &

O

oo
U

N
o
B

t

f—mﬂﬂo{wm&n&
Obioﬁi b1 oo i r

I= |
x5 O}ELE‘ Al Z%?}ﬂlﬂ AL AL A 9 8hari= A A o) 13 ZA 5

A

2 A FFe], F T8 T 425 mE ZEE A A o 29] ¥a]uhe A4 =59l
Ao 3: Bl Az
A7) AN e 1o A Az 1014 AzE o} A B A FFFA thal Az 30 A




WO 2015/076575 PCT/KR2014/011180

[88]
[89]

[90]
[91]

[92]
[93]

[94]
[95]

[96]

[97]
[98]

[99]
[100]

2,

>

Ot
-

> B
i
£ g o
ofe AV
H-I i)
o =
Y
N ol\
s 3
;‘ il
?u >
oo
Ko
‘1% N
l“: mlo
m; N
1o
o
o K
rir

T
i 124
_ltj l
o 2
2 g
2 =
ol Olﬂ
;5 o,
- o
Ry

L,
N>
>

N o
N
= i
PO
2
(S
_E

ML o

)

_ltj
E-9) mlo

2

X,

Ot

2L

¥ off

=z
Rl
)

o
N,
o (>
>

BN
rit
o,
o
it
),
ot
off s,
xk
2
mtm
>
oo
Q_L

2
>,
ok
£ 9
R
R
T

=
=

0%
~,
>

Y
BN
(i

o
9
o W
e
h)
o
ofN
E‘ii'
‘m
S
>
o
o
i
O
jg
ol
=
|
> olN

(12
>~
ok
22
ofy
K
o
-
=
o
\O
o0
=
=
i
R
il
40
R
Ef
é
12
Mz
i)
L=}
tlo
é

i
nl

N

> o2
A
(12
>
2
—_
=
Y
=
e
jud
El
2

A

2o
ke

Ex

it
o

B o e
0]
o

[Table 4]

5 7] % (sec/100cc) 157 250 257 212 221 187

T e=113 |70 92 73 70 35 6

AR e |76 77 95 73 21 ]

A7 AA ol D v Lo Sl A Al e Feldf 228 X0 1 1A (inch) <!
712 A2 310 719 A el M Aleksk 10 79 A5 E
A (oFAF3] Alo] Z AW E AFg3Ee] A7) ZF Al = el A
AEE SA S A7) A1 S 742 oAl A A
lato] o] & 7] == sl

250 % &5 9uael ANg
[e]

N

'|-‘ Oll

Az, dste] & 57 108 umA Ok:“’ Zﬂiﬁ}oﬂﬂ}
= 172 SA1:1)S 54 8ume] 8] T 120umf~’-_ A
o L 57 128 ;o] == Azt Ao+

Flod oS
ol m{n g
i)

i
X F_Nn_', QL
N R
1
re
)

‘0



WO 2015/076575 PCT/KR2014/011180

[101]

[102]

[103]

15

EC/EMC/DEC + 0.2%LiBF4 + 5.0% FEC + 1.0% VC + 3.00%SN +1.0%PS +
1.0%SA 2] f-7]8vle] 3% 1.5M LiPF6 (PANAX ETEC CO., LTD.)<
Argsreiet.

A7 AR el Hoajalof o A g e wE AV R S5 A
N AA A Temx6.5cm] A= 2 H A2 AH 3 232 2719 Al 55 459t}
A7) A= Z2HAE 100°0CN A 3%, 9.0 kfglem?2] FE 5fell 12} 215} o
vy 29 99 Sem*12em)ol] B3 917 F BA R B 143°C] £
2 ¥ (sealing) §F 2 7] Al M 6.5¢g& F U, 33 ©]7d degassing machine&
ol gatel A v F717} dolelA g% Ageheir) 47 AxE A%
12A]ZF 25°Cell A 12} ol ©] # (aging) 3L 100°Coll A 1203, 9.0 kgf/em?2] 2 3}l
27 QHRHE1QIE) o) %, W 27 A B 12413 25°C0) A 27} o] 0] F (aging) 3 L
4.35V,0.2C, 1A 7F 59} pre-charge$ A A ] 7F25 A A5 AL, 312 7, 94
R sd ziom A AT T AAE S AeaL =2 &=
] el AALE o]u] X & & (lumenera A} 218l G5 Fh ehyslal A ARE
&4 WA g o] %] ¥-A]7](Easy Measure converter 1.0.0.4)2 AF-8-3}]
%439,

o

-/
o
=2

/My (F) 4.35V, 0.2C, 50 mA cut-off 5 hrs

ol
ol

(M) 0.2C, 3V cut-off 5 hrs

(&) 0.5C, 4.35V cut-off 2 hrs

A7) 3 4ol A AT 5= Q)= vkt o), 5 1t - AFEFo] 400,000 g/mol

N O
~J

W= 750,000 g/mol?] o} A B A FFFA S 5 2 viQIu] & A& & A Ao 1
WA 4] A9 5 & &5 FEA AR 60%E F 35 S
ol & el S51ke] A o] Zhste] FE b A o] f-A ¥ = Hha,
ol A FF A2 FF Ho ¥R 750,000 g/mol-S F3}3}= 1] L
10|} of A H A FF3HA o F7F H 1k WAl 400,000 g/mol V] 71 H] al e
29] g0l WA F &5 FEH ] AAE o] ZA At At
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[7d - 4]

4% 5]

[7d7-8 10]

74738} 11]
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T84
v 714, 3
A7 ThEA 7TA Y U =2 Fdel A,
(E)otad o) EA @A #2f vl & E5tsh T
H o ¥-AF=Fo] 400,000 g/mol W A] 750,000 g/mol$! o} =& A

2372 2itel= A2 pital=, By

)] o, W

ALl Qlot A, 471 oA FELAT R Eo) £ B

o

S Sl M el B RohR X ekehs, B,
A2 5100, 7] LA S| £7] 6 QA 5o A
B ol AlEjo)E B okel opA el o] & % v} o) kel wrekA] 1)

kel vl vt

Al1E WA AT 5 o] = st o ghol] QlojA, 4]
(ME)oladdl o) EA ©h=FA] §-2 vk a9 7), e
HE)ylad el E, 224 (M E)olad ol E, ol e

HEyolad g ol E H v (M E)olaHe o] ER o] Folx]
O RNE AEE 15 o) dEFA R E fa e v,
e

A3 WA AT 5 o] = st o] ghol] 9loj A, 7] ol E A
FEAA 7L RE (WE) ol o) E kA, e
(ME)oladd o]l E @A, © v]d ol A H 0| E F/E= o4
ol M e|o] E wraA &, &1 3 %] 5:0.5 HA] 1.5:3.0 WA 652
S HESAIA Axd, ¥

A1E WA A5T F of = st Fholl o] A, 7] 3 &S0l
FIJAE F=7HE e, e

A3 WA A6d 5 o = shuto gl loj A, 7] 2ol
e d gl EF o dbo| 2 EeW S FUFR Edteke, Wl
A7) QoA A7 Zelvd gl EF ol = Ee vt
ZYud g EFodo|m-grEF ez dd %2
T ZEudEdl EFeetolE s R EE ML, el vt

A73 = AgF ol Aol A, A7 o A=A & A 2 ]
e d gl EF o dbo) = Eelw o] 5% 71 9.9:0.1 WA
2.5:7.5%1, -] 9

A7E WA A97) %ﬂbohhl Foll ol A, 7] Eeu)d 2=l
EFodolnA Eeu o & 7 ¥-A}EFo] 1,000,000 g/mol
WA 1,500,000 g/mol ] H$1Q ,%HL

A1 WA AS5T 5 o = skt gell | A, 7] s 71 A7}
thaAl ZeedAA 71 A9, ¥el v

o~ N

=

=

=

=
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HAAME (%) = (A, Ag) X 100
A71 2 1ol A,

A &3] A Ao,

A Y=, e R S0 eAA o R ASH A 2HAE
g A1skar o] & 20°C W A] 110°Ce] ==l A, 152 WA 531
kgf/em? W A] 30 kgffem22] 3 2 12} §F&kslar, A7) habe A =

Z A o W] Mg T 8k51 60 °C WA 110 °C, 30 3 A
1803& 1 kgf/em2 W A 30 kgf/em29] 3] 0 = 23} 9F2Fgh 2 F,

A RS A o2 AAsgle w e dell dAbE ==
gEdo] WHoltt,

128l 91l A, 371 2ol (M E)eka - ol EA A
el & 23ehy T Bt LXF&EO] 400,000 W~
750,000 g/molQ! o} A H A FF&A & Eeshi=, W27
A 137 el hol A, 7] ok A B A 5FFA 7L kAl Bl o) EV]
GEFA - v & F7RR 2 ek, L
127 WA A4 5 o) = o}Ur Foll $Loj A, 7] A 2150
F71 dAE FUHE E3eke, Fe
A12% WA A15% T o = shte] ol sloA, 7] &S0l
ZeRdedl EF o)A 22HE FUFE sl e
A12% WA A15% 5 o = she] ol lofM, 7] vha4d

ZIA7F A )R A Z1ARL W
G = A7 A w = Abolel AXE AN WA AR =

dlo

)

o
2
E

001'

o_]L, o]»l%—/] 6]—0” Lq—é H‘j/]tﬂ—. ad] ;q OHO—]IL% E@“S}t O] —} 78%]
A183kel] Qo] A, A7) o)z AR = g F o] 2} A= Q) o] 2} A A,
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