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1991 U22] SONYA}o]| &faf) Aol 548t 2Fol4 A (lithium-ion battery, LIB)= 7]& o] X} A] of
H] 2 UALE(THT AUADES 7|E 02 FE4X] tijy] 54, Ni-MH %] tijy] 3uf o]l E &
o 23 FAA7)7] 5] 7SS uhAFch 18U, 3V ol ite] =2 AE AU = Q) 7|1E A A
31d o4l 5714 a2 (non-aqueous electrolyte)S A-g-3joFqt 1, 0] 2 1t 22 A A} P &
A= 2 olew7t =itk 3], 7714 Haid ARL2 op|H =2 HA| A3 glgol24A 83l & 24
0l o] tigt AR o2 FFt ST IS Fr|H o2 FY 4 vt EEjute] =92 o
Zo|qrt. o] & fl3l, 71 4= uto] 22 n|E] 9] E2|dl(separator) FAE 44 nio| AR H|E| 2 ok §lal,
EQFdhat Eejute] 255t A S SR 98] 7159 =27] GA| uto]a2u|g ofst= Aojfortt 3
ot 1 Ay}, niNohay S AlE Eeo] /i E e A= 2 EAIgl0] ARE AL qict. ey,
2000t 4t 2} Fol 2 A7t 7| eRbe AP o2 A uet, SE 2lEol2A Y] A FRE
A 71eA ol= E]odd EutY] F4 P4 iAol FEEHA H () o] 2 13, gEel23A] £
98 WE EA} aAfjof| tigt At7t F48] ST whebA, 2 £ 9] o BRoA= Bt e &4
= 7Nk 1Rt At S LEA A Il AR starat gt of7]of 23 4= Sl Eoke B
A ARG ozt e FY nEA A, 23 A2ty 293 FAS 1% HRIE & (binder
materials) & Z g3t
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UHLEM | 2|S0|RFX|R TEX} AXY

S48 gAajoF 510, 1% T EAL) WG veln|2 22
vjda|d EF.eato|E(polyvinylidene fluoride, PVAF)7}
ARG Uk A58 wRRIE AR 2| fARSHA, 7
< FHAA718 47 2lEel2dxelM e Tadt 7led
ol577F or iek. SHAITE & W A2 EollA] 109 o
FEEolof sk FTF AANHE vl 1A 2
off Tt A= B2 857} FoM|AL Q= FAlolT 3
TG T BEAT B3 WEph 2 nge 83 Bl
ARR1A 280] 71X SRElol The A vhele 28] 7l ol
AlES] o FofAfof Bttt mhehA, 2 Ex19) S FE2: A= vt
QI8 BA}F A E 712 PVAF 7717, styrene-butadiene
rubber(SBR)/ carboxymethyl cellulose(CMO) 2 HEE&= =
A, Z2)3 G2 Bo] 27 AR At AAE Ueo] 2
A8 chaA} B

ic)

EOIRAA| O] 4] A 274 F sl E2|9hE vAct
54 A HEHe=A, F=2 ET]oE(polyethylene,
PE) = Z8|Z293|(polypropylene, PP) A7 & ARg5}
Azgct vAcEd 125 es WHoRE 5 34
< 7|HEC 2 3t 54 (wet process) it A4l 35S 7[Rt 2
3+ 22 W (dry process) = WKL 5242 A1E2A}F A
Of AEANE SAE Sl 204 BECE UET T,
|UE AR HAAE FESH Nt 25 FA4RITh

L e

38 1. 22|2to] SEM 0[0IX|: (a),(c) &4l 2% PERRISt0] BH o He1
(b).(0) 744l 15 PP 22I2t0] B % £817 (e) PP/PE/PPEZRIZIQ| IR’
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B 1, 222 EM: £2 24 JIEX
B 9 FE
=7 um 10 ~ 25
71237] nm 10 ~ 500
7B % 30 ~ 60
E7|z sec/100mL { 650
=24 9 » 350
OIZtZt=(Machine Direction) MPa ~ 100

ol of, 2lEolMA| 28 T4 A BRZH7|AH B TR
317] $Jall A3] 25A4] 9 G| g Ak ofof ¥t
o, A G5 AMNSSIA] ot A4l 2 EAE] FA8REe
2 73S TET 714 EAL Alojgitt! o]gA Axw
A4 EEjute] 19 9 o BEZX](morphology) ] A&
3% 19 JepSich S o2 Az Eejogal 2afdt
(I3 1a, Asahi-Kaseir}2] ND420)2 #4375 27|15 U
el vhd, Ao 2 Alxd Zeljzagd 2aldh (T 1b,
CelgardAte] 2500)2 A4l ¥gFol =2 0 2 ZA| 7o 91
£ 54 UE L otk ESE UiR 718 RE B4
At Eajute] i REZ225 19 1cot 17 1do Yy
Ron, 2 A0 W2 fE o= (T) = Q13
H 24 AE ARA YF 227 =l B4l 9o
Azt 718 = Ftol| ool itk AR = Gutkd
o= Zjoddl 20E ARG FAH H 25A4 3RS
A gatar, Fejz2 gl AAe] 3¢ 15941 715k A4
S A8t Eajuakg Azt sHARE 2 Eejogd
DR AAHES F85tAY, xR AE 14 2%
A4 HP 0 & A zh= 71e = s Yok

Az EEato] glEol2AA Y] Jadoa AHEEY|
A3lMe 2 13 22 7|2 B3-S g sfjof gk AA] &gk
< Fast 5P| S8l FAE W L, 7leE 2 7 UE
Eo|H, 7|59 FFEE olmaop sl 1 SHAIE B
ko] HA 4o FYR|A] 2 Helolt}. 1 A}, FAl=
10~25 pm, 713 == 30~60%, B 7132 37]1= 44 nm
T2 AojE|ojof gtk TS, BlEolXA] 21 3750
agh Qe AR FHE 1 5 BAAEE UE 4
S AY 9= Y 7= EAE st glojop gt Jeu,
olgfgt E214 E4& WEATIE Eelolets, HafjHat
9] Z-E35h 23/ (wettability)2 2H 812 Lo H Ydk= A
7183IEAE AT 4= g FtHad 2). E3), Bl
ARG Beuto g AMgEE Z2EYY Ml &84
(hydrophobic) Q1 ¥H, 7R Y|0|E A E2] {780 E A
aH= Asfole 21424 (hydrophilic) 1 EA|-o] ZAgtct’
waha], EEHE A G 29 Az Al Hof| Asfo] A
As] A& 4= glofop shaL, 11 Aal= E2ute] FYE ol
AEwo] A2 ER1E 4= Qlrk. o, £2|9he] o] 24

AU



T o] A ASHA ] ok 10% ]9l Be wEshH, Ea
oo 22d Fdel B84 B4 NS Fasirhal oA
A} 2, Az Helut FHS A2 Zek=uK(plasma)
A A BAE ZYste] A-s| = Fit

ol2fgt £4& 21 Sl E2)&d| W (polyolefin) AE &
3], Eejollgdl Rejahe FidA)718 43 elgoled
A Al2gof s 2 BAlglo] AR ST HAIRE A7
2Hg- viE 2|2 gEol A Ago] ARtEH, 71E Ee
23 2 2g Alzd £t WEgol SRekAl gt
£ 71&3 ol A= Eajolgdl Halark oF 130
C ZA A 8-857] A& 715¢] Fldf == shutdown
E487H150 T odoli=s ¢ 8850 i gk v &
&= Abe(meltdown = mechanical integrity 2}])7} et
A7 AEARE BEel Ao A, 71E 234779
2,150 T 2H ] FieZ A= AR P S &
Haflof sk= 2 87 20] F7H 7] whizell, 2o
& el BasHA H3i olE flsiA= S2loEd
Al EejZ2dAS AMSE Hajut Ago] BAskE )
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29 o5 2 Bedolu, 3UE 3L ol 8 UE
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Iy, obre] EFZ2dde AMgstE s FEole
ZAR)9) Qb BHHTE 23R Gt ool wet, E2e
FRo] A2k dRRel AL BRI E IR AlEo]
=ik 53], LGistol|lM Dip 29 4 o2 A2ty 35
=9Ik SRS®(safety reinforced separator) £&]2to] 7|2}
ARG Bl Ao A8 HHUA, 2 WEY EE 7|
=9 7]%0] AT B, iR AFsAk gl 9] (A
B7H71%8 %, 150 C Eegah iid=t g Alehd 519
glole BsP] AR ¥ oIk 18 32 E21&9
¥ Bt Aoty 295 28-S vlasi yehiich
A Wen|g 32719 2249 7] e, ) Llen| g 52719
A=t 2Pt d LA m2E Qs BERAE YERY
2 olck Alefe) el wiels TR of 10% 4202,
SEM AR10.2 Sjel || gt o] Alehe] mele Bt i
elofe) §7] Sl AtEi A& AAssieAE, Helet
o e BEHoR Fol7] gatoleh”

7V Qubael 1B} ulIEE o] g aio] &
o, MR AN 7oA 9] Histebd et 7| skekEsy
o] 9425} polyvinylidene fluoride-co-hexafluoro propylene
(PVdF-co-HFP)7} & <& A itk a8y, PVdF-co-HFPS)
W2 5=5(~ 140 C)o= sl E2j=z=2gdoy ad
3 HEE AR 2] vl 2= ASHA] ot A
G HielE A e QY= o E3L f718HE

(a) Porous polymer membrane separator
(polypropylene)
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