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The present invention refers to a separator for an electrochemical device and an electrochemical device
having the same. More specifically, the separator of the present invention comprises a porous substrate; a
first porous coating layer formed on one surface of the porous substrate and comprising a mixture of inorganic
particles and a first binder polymer; and a second porous coating layer formed on the other surface of the
porous substrate and comprising a product obtained by drying a mixture of a solvent, a non-solvent and a
second binder polymer.

Such separator of the present invention can have good thermal safety due to a porous organic-inorganic
coating layer formed on one surface thereof, and superior adhesiveness due to a porous coating layer made

of a binder thin film formed by applying and drying a mixture of a binder polymer and a non-solvent on the
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other surface thereof. Also, the separator can have a decreased thickness to reduce the resistance of

electrochemical device and improve the capacity thereof.
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(cyanoethylpullulan) ~ & £ & % 2 M I (cyanoethyl polyvinyl
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EmITFBLYMNE > AJUEMNEENTREAZEEH - A
RiME > WHE BN dEEZRFRSE D > THEA

B RE
(0047 A S0 Z 0 f8¢Fw 8 B R % — RE M 2 2 &
ke bty 2 R HOAE e B 18 B B T R B A DLAH B — AR A
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FILT > AEERHME T NEMSME - ZBHETAA
P A MEHEE - B Gelly-rolDA ~ KHEE T B
(stack-folding)® -
(00481 MREAZHZ —FHPE > THEOBEREHZ
73 B 18 B 2 A 2 (i 0E E AORE 2 B i R Bt R T S S 4 EE K
He EERFESEZEE/ SRAE/IEME - B4 AEHE T
a% 2 fi /73 B8 14 /B 1 T 3 35 &% oy B R DL B A — [ G BE B - H
A —fE e M (zigzag-type) ZEHEBERE - NI ZIEHNE
TZEMAETEERECERE ZEHETRE > LI
- WENEFERE -
(00491 MR ABH LS —FHE6 > "THEHEEER—
EER R S sl R R L= R Wl TR R T
Sz B HPARHZaREGERFEL TR -
(00501 #RIBAZH 2 X — & b 6 > =] #§ i — #7 B oK
HE B4 B(E B A £ & (full-cel) B = 43 & M (bi-celD&E FE 2
Hor®Et - A EAERNEGERAZEH 2 50 FF &I
el o 2Bt ERBRERE —SELERS > Hafmz)b—-8AFH
—oRAEBEENRARSBEE®RE 2B - 2T EEL D
SREIRC A = el TR E R T =y Tl R R T R C R =
/ot 2&EW - Z_oBEBANERERE —BLER  HAE
mEV—HAA—oRAEBEN S EM&EEmE 2Bl X
om0 ER A B A [E A M o oy B B T AT Rl AR R A/
73 B 1 185 1/ 5 B8 1 /02 M DL Rz B A8 /o3 B 14 /B2 i / 73 B 7R 1B
fix 2 & fE e

18
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(00511  fif i #7 & i >~ B8 ¢ &6 o 2 #F &% o] DL & 718 77 =
AT o fldn > £ —Helm B ZYrBEZ —m k> DL— Al
ME MR PRSI E B E T - Hex By Z BorE M &
ZirBEEGN — T m g IS —FMHE - Bt i
EMHAEAE —EHrENEERZER 2T EBER 24
& NE -0t E—er i 2B oML D
— AT PR AR VI E B E BB 0 HZ E Py 2 HIorE
MR ZIrBEARR — R g S —FE A - J
s 2 EHAEE —ErEEEERNZBE 2T EER
L& HZEILEN 2P HER U KAES — B L& A
A A0 D R M A PR E T BRI 0 e M LS BT B E 2 THED
Bt KRB BEM B E A EMS&ME - ZO0ME 0 1B EZ E T
Bl 2 PRV IR DL R AE & — B oo 3 A A DS A A P D
R — B A gl - a0 ¢ B2 AR /oy B R B A T B B /B AR o BR
/B il /3T A R T2 Al 2 AR -

(0052 TA S —BIh » £ —Hejm BIE i 2 T B 2 —H|
Eo Dl—mrak i R 2R PRSI R B (E BB oc ot > H Z RS
BBt EZITEBRAE T A — e AR RS —
MPEFI R ZET TR ER 2 E&AE - FiL o & &
ER—BEIULBENEENZENAEBEZMEBEERN &R -
Y S — Bl A — e fm B Z TR R 2 W E k> BL— Al
A PR AR PEAIE B E BB o A - HZ RV 2 B ot | K
2 AT B R E T R — 88 e IR DLUBLE — BT & O R AR &
ST ER 2EMmE - NIEE > HZEmAEARE R —

£ N
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TENMEERNZENTHEE 2T BER 2488 - HZ BT
B Z PEFIE R DL R A2 & — BT & A% S 5 i P A
TEFE tmMESAfEEEm 2 HE BN LR ELE
AARMSME - BHms > W EEZETEMZ Y E R
KA — B U A P e S 0 R A M DU B — AR A 0 B
LU 3 PR R TR SV =3 bl CRE IR LIVEITE: 3] =
fix 2 &5 18 -
[0053]  ff FJ #7 &2 B ~ & fx =~ #f & o] DL & & 07 =
{1 o flan > — 2 ik & — B il 5] 4K Fe ok 50 iz I & I 2 — |
H B — 77 17 b ¥& & P PR 51 2 8 A DL R ffr 8 DL 3 —
B - R > G EHREEE —EHREENR&ZESE
ZATEREEZEE o NS — 0 o 8 B A YR
e cWEE > HY—J7E EEGERTPES 2 T DL 3 &
AR DL s — B - N > BT 2 ARG B A — & i
ERNZESITEBFRE &R - R EEK 2 Y ERE K
HMETESE  EMESETEEEH ZTHE®R KK E
i B A EBE - BEIWE - W EFZEEE PRSI HEE
LUK AR 8 — @il 2 il M DU e — Bl & - a0 @ [ /97 2
HE /B il 3T A R /T2 Al 2 AR -

(0054  #* 55 — Bl » — B2 8 K — 5 1R o] 4% 7 HF 510 72 5%
T8l 2 —mbE  BER— 5| B Eksl 2 &MLl AT
SRS —FEMRE > Hf o ZEEREGEIINZE T Z
TEEZHE - Nt > i8S 2 EHE R A7 — EHEE RN Z
EMHEEZHEERZER - R X =09 & B HE &

h )
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HEFI RN Z BB mEmE > AR —Hm EEITAEEY > 8
DL R T B DL B s — B AR > H b o % B E Mk HESI R
ZEF BB M W TS EMMHAEER — MK
HWERZESITHEE T8 BL 2 &M - & E M
I B R ELfm Mk AT EEAE o R EF BT B M THE
fin j JE BB bk B A A [ A o BB E 0 ) 8 L E R 2
eI bR DL R R — &M 2k DL R — B A -
b f /9T A BB/ 55 R /4T A B /B2 AR 2 45 RE -

(00551 it wEHERARHE -SEmHECTEE . E
ELLAFEREEN R Rk —HESTENE  EVF—
EGEMNZEMmE - AT > ZEMHATLUZHEP X ES
HE A 307500 R R AR ) -

(0056 DAF » BT T > BFefdlifi i A0 2 &

FEEHEF - 28 » o DL & FE 5 2 B A 8 05 2 T G ) &
Bfi - HEFE®K R AZIH @G 2 Rl - A 2%
ZENGIE R EARES T A BREENT EAZEHN -

[0057) & i 31

(0058 E Ml 1: HA 2 FL1YEA #- % & M6 g R FEH
IE B 2 Rh 4G T R 2 4y B 1R 2 B

[0059] % & #® & M - = ® &= & M (Polyvinylidene
fluoride-chlorotrifluoroethylene> PVAF-CTFE) 3t 2 ) DL K & &
BRKBEM LB G ES 1028 MEWNE T K 50°0C T
B2 NG > DR —F KA AR - B E R MR
ZALOSH RRINEZE RV ARFT AZE Y R ZIF

Ttk

fi I

Z

><r

i
\\\ﬁl’
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PRI < EEEE A 10:00 0 BEE - H HBRIE R W 1 L 77 B %
MBI 1200 > DIEG -2 FBFEFPERKER 600 MK
Z M R 2 AR -

(00601 Fr ik > & DL 80:20 Z B R LR & A B K F B >
w o E R o# & M - N # N M (polyvinylidene
fluoride-hexafluoropropylene » PVAF-HFP) ¥ 3 7t 50°C T
B2/ LES - _EE&5YHER -

(00611  fif 4t 2 5 = 2 K} (5 5 /48 151 2 i 0% & 7 —
ERERZ 16 BOKE Z 2 £ M % 5 &3 % (Celgard » C210)
< —HE - HZS ZEGWERGEBIREMGEE MmN Z
ERsHS—ELE #EF > REEh 70°C 2 HEE P& - i
RN ES 2 FE —SAMEMEEMEREE R 6.9
wok s HHEMEBRR 2S5 " REVERMETSZE %
LGB ERLERE R 0.9 Mok - AT 6 2 54/
B — 772 sec/100cc ~ {8 5 0y 48 F] B (Gurley number) °

(00621 EHfl 2: M EEMEHEBHF LA
- R R R R IR B B 2 B A B E B 2 4y bR

[0063] BT MZZFMER —E L #EHEMEBM
7% (slide-slot coating method)ZE ff5 &% 2 ®HAE B — T & Il # &
GfZE—FaMEREER—FE  DNEH -—TRHEZ
b REEERM 1 2 8 -

(00641 B —ZFL MR ERK -8 EEYHE
B KR HEA—T5MRZBERE mMEMIEER 2%
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CERECVBERESZE S ZA M EMEEEIZLZERE R
0.9 ok - Fr B Z 7 b (e T B & — 780 sec/100cc Z (B 2
Y k% I & -

(00651 Eb#&xfl 1 AEMIEBE 2 BB &S H#EE 2
gall R oy

[0066] FRTHEHZE _ZEaVBET HERED
M-NERGEBEYETBENERAR NS - DI H—
SREZ GEEERG 1| 2 BE - B mZ R E
FeE—ZAMEmEEEIREEER 6.8 MK HHEEHR
BB F BB RNERS 2% =% fL M & g 4K ik
s HEER 0.9 ok - T EH 2 piRAERME AR — 1542
sec/100ce 2 #& FIl # -

(0067 &Gl 1: SieHdFm o B\

(0068 Ehfl | W 2R 2 RERIE 2 SEM
R GE&EaBILAE 2 KE 3 Frx -

(0069 & 3 (%R A HEETHEG ~ 2R+ 23 m|
~ SEMBRH -

(00701 LB 61 2 ¢ &t im 2 & M

(00711 WER | RtE®RM 128 —0RGEGEER
Pt e — i 2 H PR — 2 UM R B
et 2 Rkm > ZBE At EMEHRERZEG K - DI
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f— il > =5 E
V% i g
GHUEREEER

P AT

T nBHGERERZE S
THER DL B —
ik BE (states of charge » SOC)F Z i & &

fH - HE&GRWOE 1Fon -

105-06-02

fl

SE R

[0072]
SOC B 1 Ebiz ) 1
95% 57.1 mQ 59.5 mQ
50% 58.7 m€ 60.0 m€2
30% 63.9 mQ 65.5 m€2

(00731 W= 1R BAEERE | 2042 &M
EHEEFERA 1 Z2oRAEZEHARE ZMNEERE -

[ 75787 B ]

[0074]
100 77 e
10 % LM AR
20 IR E
30 LA E
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[EEA2AME ] (o330
o7 B 1 R B SRS U5 VA DR B & B 2 BB L B A B /SEPARATOR,
FABRICATING METHOD THEREOF AND ELECTROCHEMICAL DEVICE
HAVING THE SAME

[4132]

KEHGBAEBER -—EHRELEEEZRGELLKE
FHEBLEREE - ASHSREEEZAMER S F—
ZAMEMmE PR AMERZ —FRE F - 85 KK
MR RS —HEREENZRBREY ) MkE 2L HEEAM
Jg o BN A ENRS —E E - BE iR RIEE - JE
BE KRS _HENBREN I BREVHEG ZEY -

AP R AZFEHE DR —E E 22 fLIMEE - TR E
Jg o HEAFERZHRLZ2M I H KBS ML FZ RS
BEVRIEBEER 2R GV K 2 % & B R H S —m|
ERER s ZAMEMNRE  HEFREIMEM - LI 2
fEaa R P EELREEELCEZEEEHIIAESHEES -
€39

The present invention refers to a separator for an electrochemical device and
an electrochemical device having the same. More specifically, the separator of
the present invention comprises a porous substrate; a first porous coating layer
formed on one surface of the porous substrate and comprising a mixture of
inorganic particles and a first binder polymer; and a second porous coating layer
formed on the other surface of the porous substrate and comprising a product
obtained by drying a mixture of a solvent, a non-solvent and a second binder

polymer.
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Such separator of the present invention can have good thermal safety due to a
porous organic-inorganic coating layer formed on one surface thereof, and superior
adhesiveness due to a porous coating layer made of a binder thin film formed by
applying and drying a mixture of a binder polymer and a non-solvent on the other
surface thereof.  Also, the separator can have a decreased thickness to reduce the

resistance of electrochemical device and improve the capacity thereof.
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FH e E A #L B
L — BRI e
% T M A
AL MBI 0 R T S FL M AR 2 — %

=
ma
m
L
o
=)

HEEL LS HEMFEeZESTY U

BT EME PR ZAMEER S S —F
EE HAZS ZHEEESY PR

Hpprais 2 A MEEME R 2 FLEY B IP BECR P it %
LR Z & ot s %k E Lk o

Hopruiss " ZEENEBEEYSEBBILEEBRHEFA
ZWi-E-NERAM  BRALEG-EH-Z8 2% > BEFERE
BEHbE  BTERNWERE  ZEREE - & 28It og e fE -
BB LIGHE  BLIEE  BR2%- -2 LEE - B 2%
1YW EF5EHE BEBEREE B THBRAER B
NEBER SLEKESEHLEHE S EAFZ2FKEE - (2
EBHER  BOERNE - ZHEHEN BRFTEHEER  oTF
8 /10,000 g/molPl P& FELGY R EREEY P4k
Z B -

2. M EE M B E IHAT A 2 R H R % AL
MEZEMB I N At 2 FLME AR Z Fril 55 — R B8 — & 72
oo
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3. WIH 5 SOF &8 B 5 1R Bl oy bR AR B RE SR R RS
g P BESBIEEZRE KRR SE — 2 LV ZE Mg Z A
m—fExRE L HESF=#EXEEY -

4. WIHA S B MR B S 1HE B A 2 or B PR H A B A 2 AL
M F AR DL B I % (polyolefin-based) T & ¥ B B R -

5. %0 F EE B OH #E B 5 43H B Al < oy bR o L AT A % AL
MERUEGER ARSI EK  MAREER AR &Y E
H B % Z f& (polyethylene) ~ & P #& (polypropylene) ~ & T /&
(polybutylene) 5z B% /% & (polypentene) T 4H F = B¥ 4H -

6. 40 E5 B A #E B G 1 BT A 2 oy bR R o L fy A 4 B
MHNEBEAEASNESNER B 2 MEEL - BA ik
B RE D 2 AR RN R HOR & AT Rk Z B4 -

7. WM FEANE@EFECA M 2 p R KR B A
SEGE = o R B R R N B HH 8K BR 8R (BaTiOy) ~ #E 8K
B #% (Pb(Zr.,Tii)O0s » PZT > 0O<x<l) ~ #5 #k EE &% ##

N

(Pbi:La.Zri,Ti,0: > PLZT » 0O<x<l - O<y<l) ~ e $ B &5
((1-x)Pb(Mg1:Nb23)O0sxPbTiOs » PMN-PT » O<x<1) ~ & 1L $&
(hafnia » HfO:) ~ $& B& $8 (SrTiOs) ~ = &AL (Sn0») ~ & AL
#i (CeO2) ~ & b 8 (Mg0) ~ & 1L ## (Ni0) ~ &1L $5(Ca0) ~ &
B # (Zn0O) ~ = &AL #E (Zr02) ~ Z & ALY (S102) ~ = &b =8
(Y:05) ~ = %&b = #71 (ALOs) ~ Bk (B (SiC) ~ = S AL 8K (T102)
R R RS AR 2 BEA -

8. WM FEHEFMABECHFT M Z vlEE - Hpmit A
Bk PR OME T ORE U o MM FH M A H 8F B 88 (lithium
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phosphate » LisPO4) ~ &% % #8 $k (lithium titanium phosphate °
LixTiy(PO«)s » 0<x<2 » O<y<3) ~ W fg ## 4 2K (lithium aluminum
titanium phosphate > L1:AlyT1:(PO4)s > 0<x<2’ O<y<] » 0<z<3) »
(LiAITiP):O, B B B (0<x<4 > O<y<13) - 3k B ## #% (lithium
lanthanum titanate > Li:La,TiOs » 0<x<2 > O<y<3) ~ Wi (X 5k f% 2
§% (lithium germanium thiophosphate » Li«Ge,P.Sw » 0<x<4 >
O<y<l 0<z<l O<w<s5) > & AE ## (lithium nitride LixNy> O<x<4 >
O<y<2) ~ ZHi 1B B B 3% 38 (SiSa type glass > LixSiyS. > 0<x<3 >
O<y<?2 » O<z<4) ~ ®i AL Bk B 37 38 (P»Ss type glass » Li«PyS. >
0<x<3 > O<y<3 - O<z<N)ZFML K R GV AT el j Z BF 4l -
0. 0 H g5 H A & & 5 1 TH By il 2 oy B fF o oo pir a5 —
HE R EBaVEBEBOERAILEG-L-XN&E A
(polyvinylidene fluoride-co-hexafluoropropylene)~ T 7 & & *&
- .= & 2 %% (polyvinylidene fluoride-co-trichloroethylene) »
OB MG B8R A BS (polymethyl methacrylate) ~ 3 7 2 P 5 &
fig (polybuthyl acrylate) ~ % N i B (polyacrylonitrile) ~ B 4 /&
UL 1% OE B (polyvinylpyrrolidone) ~ % Z W& 2 f& Fs (polyvinyl
acetate) ~ ¥ Z /% % (polyvinyl alcohol) ~ B Z W& -H -2 B 2 /%
fiS (polyethylene-co-vinyl acetate): B Z %% & 1L ¥ (polyethylene
oxide) ~ T F & M5 (polyarylate) ~ ff BE 48 4 £ (cellulose
acetate) ~ BEBE T BE 48 4 & (cellulose acetate butyrate) ~ B B8
N % 48 4t 2 (cellulose acetate propionate)~ & £ £ /K & M % i
(cyanoethylpullulan) ~ & Z & % Z 1 B2 (cyanoethyl polyvinyl
alcohol) ~ & Z A 48 4 2 (cyanoethyl cellulose) ~ &\ Z £ i b
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(cyanoethyl sucrose) ~ 7 ## & 7 (pullulan) ~ F& B AL 4 4 £
(carboxymethyl cellulose) ~ 7o T = & 10,000 g¢/molL T Z & 77
TEIEaYRERELEEER ZH4H -

10. 41 B &5 5 OF 50 B 55 373 Fr il 2 o7 bR > Hoop fr il 55 =
HEMEBEYVEERERAILG - -XNAARNG
(polyvinylidene fluoride-co-hexafluoropropylene)~ 2 {F & £ W%
-4t = & Z % (polyvinylidene fluoride-co-trichloroethylene) -
TR AL NG B2 HH B (polymethyl methacrylate) ~ T B P M ik
5 (polybuthyl acrylate) ~ % 7 M B& (polyacrylonitrile) ~ & Z k&
Ut 1% U B{@ (polyvinylpyrrolidone) ~ % £ B& Z ¥ B5 (polyvinyl
acetate) ~ ¥ £ M B2 (polyvinyl alcohol) ~ B L WG -H -2 £ 1%
s (polyethylene-co-vinyl acetate)s 2 2 §& @1t ¥ (polyethylene
oxide) -~ & % & Mg (polyarylate) ~ J& Bk 4 4 Z (cellulose
acetate) ~ lf % | % 48 4E & (cellulose acetate butyrate) ~ F& 8
N % 48 4 25 (cellulose acetate propionate) > & 2 £ /K A M % fig
(cyanoethylpullulan) ~ 8 £ & F £ I B (cyanoethyl polyvinyl
alcohol) ~ & 2 F 48 4 & (cyanoethyl cellulose) ~ & 2 K & K
(cyanoethyl sucrose) ~ 32 ## B ¥ (pullulan) ~ ¥& B B @ 4 &
(carboxymethyl cellulose) ~ 4F F & & 10,000 g/mollL F 2 {& 47
FTELGYREEESY K Z B -

11. —BILEEE  BfFE& - 5 &S E P Ak i
Je B i B Wi R 2 o3 B i o Lo P i oy B 1R R 0 HEOEE SR
B EIEZ9OHPE-H R Z oA > DIERAKELELE
Ry 8 — K EM -
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12. —fEE S0 FENEEFE IHF I L 7B E S
% BT
B 2 FL MR

Fe B Al 2% fL M B AR — B TR B PR SE — % LM 2 A
Jeg o EP R al S — 2 fL M R e B SRR MR — 35 &S
BFawzrRa? UK

FORT A 2 FLIME R AR B 55 — R | L R = % AL E
J& o Hopprat s % AL VE R R RS2 e A A~ JRAH &
FOMERBREYZ RGN R

—r
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