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1EY F 012}1421-"‘— Azxd7] ffA Aege e7HE U2
Aajdo] g ¢4 AAEA, A, 2932 BYY 540 Z4xd &

HEA 50l 9»1‘4[1—6]. A J&3td gFole/aiA AL A
AAE HE polyethylene (PE)AEE, xEAZFS 29U k(high
molecular weight-high density) PE9] 7§ $-4% shutdown5-43 7 A
A€ 7AW, 23 EAF(ultra high mo]ecular weight, UHMW) PE 43

ol Ae JNAA BE ZL XF Aol 53 Aoz A Qv ®
Els polypropy]ene(PP)-J A9 PPY & :=H(TmOE meltdown &4
o] 8y shutdown?]s°]l WolAx CelgardAlel A= PP/PE/PP9

3—layer9] ANEE AL 7 249 ZFAES Fds A7l UAoH4] astdd =
B & A (wettability)e]  #Hojd  poly(vinylidene fluoride) (PVDF)4
Poly(vinylidene fluoride-co-hexafluoro propylene) (PVDF-HFP)%©] -+
HolAx o[7], ¥ shutdown&=(170T)9 #FAA F3FL vl E3
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B AdTFAAE A 83 A4 J
EA F4S 93 PE A 59 BA3E AAEHen ojd ©E A
gte] g3, J)AA ALY dA F/PH nENHAES Ty Azxd
A#ute] Ao #@sto] dolr gkt
2.4 3
2-1 ¥9 243} (Direct Fluorination)oll W& el 9 /A3

2483519 Polyethylene (Hipore®, Asahi) A%< A& - A¢ 213
oA 50ppme] FEE FASHA F; gasE A& 22 FIAA w&7]
A Zh 108, 20%, 308 B x=Fse BW JREE #HE Az,
30% ¢t =% % Fo30-PE A %ol thste] half cell& AlZdte] A7]3hst
2 A¥-g AN ATHFig. D).

2-2 Scanning Electron Microscope(SEM) image % Contact
angle (}%2)

Azt Wgle) whE whe] EwWe &4 f - F FUE A8 Scanning
Electron Microscope (SEM, Hitachi S-470, Japan)& AAlstaAo. =3 A
% Zt(static contact angle)d o]&3te] Eof Ujd A =(wettability)E
2489, 4¥& NRL CA. GONIMETER(ramé-hart, inc, US.A)E
o] &3] A A &AL
2-3 Tensile strength (2137 %), Thermal shrinkage (¥ of %
A AAA)

Zwick 1445(Germany) Tensile Tester® ©)&3t9 ASTM D824 dH
& Edtd AHA AzZ2AzA & FFL v dolwde URALE
g 2489 A" £%E 54L& ASTM DI1204 Aol o3 &
T AztE skl MD, TD W& 58S #&3A
2-4 AA LA D Half cell A=

AZgEAdzEe AAYez UL Ho AEHZ e Umicore
LiCoO: (Grade:KD10) 10m<& AH&3gd. R2AE2 daxg FoA
cycle B0 $-5atn =R st FAste Fazte] AFHo ¢
%3 MCMB type? Sumitomo Grade A artificial carbong A}-&3F%ith
e B LiPF6o] Carbonate 7152 7] &v1& A&t

w3k Easte o ¥¥ /AY A (F30-PE)S Half cell2 Aol
HEg/Aze z+ 2SR wgy F/ A HeErE JYad. A=

Mol A dd ANadoze dA4 483 HA Rstx e 4A
5,61.

(4
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% half cell® Zanher Impedance CV meter @ Toyo system ZH| & o] &
st /A B4 AW ESH
3.2} 4 &
3-1 Scanning Electron Microscope(SEM) image ¥ Contact
angle (}%7})

Basle & Ay W M3E SEM imageE ##T HAFAZ o
g (ethylene) TEA AlE ] Adolu} &4 R 2 FxHUsteE BEY
AN oY ARE EPE B4 oMo W wzE #F HY
719 8te] AAE Eo] e AHZZ(static contact angle) 48 23 &
A 3H(Fluorination) x&A|7te] Fol@d+& HEFZo] Frhste AE ¢
ARt
3-2 Tensile strength (2147 %), Thermal shrinkage (@l o g
A AAA)

olfl dFojA PE o] 7kal mfro) ARAEE 159526 Kg/em' o2
o] AN ¥ A AE YU, B4 H-F} B A
b e AFAEE 43 =FALE 08 T¢ AL 3He o, A
(MDY AFAZE ok 10% o ZF7hste A3E dA HJY

S5 Azt WE 289 A4¥AY B4 1§ 54 €3 gy
AdAFo} g BA =YL A% =FAT0) St wE Fo FHE
A Zadde AL ¢ F AU
3-3 /%A A9, ¥954, 2 &4AANY

F230-PE Zzldto] &8 Ax|9 PE "ol &g AAY FH7 ¥A
E4S BRAgFa g durAQ gEol2dA e SAFH o] 27VlA
42V7HA] F Aol A8sA APHU Y, CClconstant current) 7ol A
42V7HA 4t BlEol M A HlE F&43] FAHHE SAF gAYl
AW HFO|SAX(AFHS 34736V)l H 3 ‘:V‘ EL@BTV)E 2HFA
th o]¥ F30-PE A& HE3 Axe & AY EE gFoI2EY
98¢ Intercalation(f 9)o] o] FolA|A] &3 }J\%% Bo FAY.

483% PE ©& HE&3 AX 9 F30-PEE A& AA(Half cel)d
HAEN 2 £FE& RFy Yo} F30-PE HE A 83 AR 9 3§ PE
Be A8 HMA uWE &Fo] 20%°ld EAH (YW R :6A,
F230-PE A& 2:48Ah), A Z7] A$7F PE Fol| #s] A Drope
o] gtou, FFolLHA e dutA AV EAHAE BAFo ¥F A&
Mia e ¥y Adewe Ae/HesH A ZAHE HE &
AL Aoz AadL
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P
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F230-PE %& g Fol2AXd) H&auzx e 713 & Qe 1F

g kdgol & AR Usy] W&ot ol Fu30-PE e 4 &
Aol PE ¥ PPET} 4389 Melt down2EE 9 F&FH, /9%

g, EdF4 T LEAE 93 AANRY 2rdToE AT Ay
Shrinkage 84& £9 4 F@#& @2 g vk F30-PE % PE %
g AR BT 15CEBAZ g WHdd Wy Lx¥3E #Hs AT
A7 (Fig. 2)04 Q& 4 1%o] F30-PE %S & AR A4 PE
HE AL AAEY By 25 AFEo Wi A AolH 4 Peak 2%
EE dRtHARYG 0THE 988 0 F JAh ol 2 gFo
SRR Y] zhe Tko] Y Fol S e EF AA S FHANA L
A RS 2 A YR &E(short)d] T AlE FY F US AR 7V
o gt
7 A
E dTe AEALRY A9aYr1eMEARI(1H-1142)9] x4 3lof] o]
Folgor old =gy
e A |
[1] Young Moo Lee, Bookeun Oh, ” The Role of Microporous Separator
in Lithium Ion Secondary Battery”, J. Membr., 7(3), 123-130, (1997)
[2] Takeru Yamamotoa, Tomitaro Hara, Ken Segawa, Kazuo Honda,
Hiroyuki Akashi, " 44 V lithium-ion polymer batteries with a chemical
stable gel electrolyte”, J. Power Sources sci., 174, 1036-1040, (2007)
[3] Yong Min Leea, Jun-Woo Kimb, Nam-Soon Choia, Je An Leea,
Wan-Ho Seola, Jung~Ki Parka, "Novel porous separator based on PVdF
and PE non-woven matrix for rechargeable lithium batteries”, J. Power
Sources sci., 139, 235-241, (2005)
[4] D. Ilic, P. Birke, K. Holl, T. Worle, P. Haug, F. Birke-Salam,
"PoLiFlexTM, the innovative lithium-polymer battery”, J. Power Sources
sci., 129, 34-37, (2004)
[5] CR. Jarvis, A.)J. Macklin, D.A. Teagle, J. Cullen, W.]J. Macklin, "The
use of novel VDF-HFP-CTFE terpolymers in lithium~ion polymer
cells”, J. Power Sources sci., 119, 465-468, (2003)
[6] F.GB Ooms, EM. Kelder, ]J. Schoonman, N. Gerrits, J. Smedinga, G.
Calis, "Performance of solupor® separator materials in lithium ion
batteries”, J. Power Sources sci., 97, 598-601, (2001)

o
18

(o}

— 121 —



vent

B
Fzin
N2
| rd
,
N2
< Fluorination >

Fig. 1. Direct Fluorination Process
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Fig. 2. Inner temperature of overcharged half cell as functions of

PE, F230-PE separator
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