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This invention relates to a polyethylene multi-layer microporous film
consisted of at least three layers of having (a) a first multi-porous layer
consisted of polyethylene-based resin and having at least two surface layers
formed, and (b) a second multi-porous layer consisted of polyethylene-based
resin, heat-resistant resin having 150 °C or more of melting point or glass
transfer temperature, and filler; wherein at least one layer is positioned

between the two surface layers.
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HDPE Mw/wt% 3.5x10%/80 3.5x10%/80 3.5x10°/80

AE
UHMWPE  Mw"/wt% 2.0x10%/15 2.0x10%/15 2.0x10%/15
HDPE Mw/wit% 3.5x10°/65 3.5%10%/65 3.5x10%/65
WentEsiE L8P Mwiwt% PBT/3.8x10%/20 PBT/3.8x10%/20 PBT/3.8x10%/20
EE L&y wit%n® Si0,/2 Si0,/2 Si0,/2
% /& PE BB E (Wt%) 30 30 30
A8 PE Y5 15 18 & (Wt%) 25 25 25

B4 #H

BRI (EB/AB/ER® 27.25/45.5/27.25 27.25/45.5/27.25 27.25/45.5/27.25
BRBARSEROEM
B E(C S EMDxXTD) ® 115/5x5 115/5x5 115/5%5
BEHREIRI BAE E R B
BE (CYRRE (53) -1- /- 123/10
R RIRI BA R R E
BH - .
BE (C)YRRE (4) -/- -/ -1-
TER R R BRI R B
BE (CYE/ ) 125/10 125/10 125/10
R FIER B R RV IE P
BE (C)EMBRMER{E) -l-1- 125/TD/1.2 125/TD/1.2
ML RN
I3 B B (oK) 24.9 24.8 25.0
EREFN00 3L F 5320 §eK) 300 270 240
227K (%) 44 47 48
) $L 358 P (32/20 BY3K) 410 440 430
(mN/20 BH) 4,018 4,312 4,214
PR EE (NF/FEALS)MD 1,350 1,360 1,350
(kPa) MD 132,300 133,280 132,300
(AFIFEHASG)Y TD 1,120 1,160 1,150
(kPa) TD 109.760 113,680 112,700
7 {7 BV FE (1 B (%) MD/TD 170/210 180/240 160/220
U (%) MD/TD 2/3 3/4 3/4
RIRAEEE(C) 135 135 135
BABRECC) 165 165 165
BB
TR e e mE
infiidirgic
[ 2R (%) -55 -50 -54
B ERE@NILHLD) 450 405 360
BB it
g O B L 3.6 3.7 3.8
% 4y & (FT/5E) 0.43 0.45 0.44
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[& 11(& &)
#l No. | HiEH 4 | HHEH 5 | HHEE 6
Bif#E K
=@
UHMWPE  Mw"/wt% 2.0x10°/20 2.0x10%/20 2.0x10%20
HDPE MwVwt% 3.5%10%/80 3.5x10°/80 3.5x10°/80
A
UHMWPE Mw!'Ywi% 2.0x10%/15 2.0x10%/15 2.0x10%/15
HDPE Mw ) wt% 3.5x10%/65 3.5x10%/65 3.5%10%/65
izttt fs S Mwwi% PBT/3.8x10%/20 PBT/3.8x10%/20 TPX/5.2x10%/20
HEE &YW w1%® Si0,/2 CaCO05/2 Si0,/2
BEBRG
*fEF PE BHEE (wt%) 30 30 30
A FE 3 PE AT £ (wt%) 25 25 25
[R5 5
BEILEBRBIER)® 27.25/45.5/127.25 27.25/45.5/27.25 27.25/45.5/27.25
BBRESERHIEHR '
B & (°C )/HE B (MDXTD) 115/5%5 115/5%5 115/5%5
AT AE EREE
BE (CYRRE () -/- -/- --
MR ABRIEE
B BN - -
BE (C)RHE (53) 130/3 -/- /-
PR BAREE
BE (CYER (4) 125/10 125/10 125/10
AR FOER BE R RV FE
BE (CYEMBAEMEERAESE) 125/TD/1.2 125/TD/1.2 125/TD/1.2
B FLER Y
7R 14 B (B ) 24.7 25.0 24.7
ERE(F/100 ST H D520 $1K) 220 203 177
EFLE(%) 49 49 52
FIFL 58 FE (3220 $3K) 440 420 490
(mN/20 f#§2K) 4,312 4,116 4,802
R NEE (DT /FEHLH)MD 1,370 1,380 1,360
(kPa) MD 134,260 135,240 133,280
(BFIFEARAS)TID 1,140 1,160 1,180
(kPa) D 111,720 113,680 115,640
7 {87 24 7E {81 & (%) MD/TD 170 160 180
230 230 210
BUNEEE (%) MD/TD 4/5 4/5 3/4
BIEAEE (C) 135 135 135
ELBECC) 165 165 165
BYEE
MBI RGE) HE mE mE
i [ 49 1tk
B 1 AL 3R (%) -53 -45 -55
B EREF/00 ILF L) 330 384 348
B AR TR M
g W R LR 3.9 3.6 4
0% W B (B/35) 0.43 0.44 0.47
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[ 1](8EHE)
%l No. a6 7 | HHeH 8 | EHHEH 9
BHEHERK
=B
UHMWPE Mw/wt% 2.0x10%/20 2.0x10%/20 2.0x10%/20
HDPE Mw Y wt% 3.5x10°/80 3.5x10°/80 3.5%10%/80
AE
UHMWPE  Mw"/wt% 2.0x10%/15 2.0x10%/15 2.0x10%/15
HDPE Mw/wt% 3.5x10%/65 3.5x10°/65 3.5x10%/65
etk gy e/ Mwiwi% PP/5.3%10°/20 PBT/3.8x10%/20 PBT/3.8x10%/20
1EE Em wi%n?® Si0,/2 Si0,/2 Si0,/2
BB R
=G5 PE B R EE (Wt%) 30 30 30
A& R PE BIR1E B (wt%) 25 25 25

Eik: 27

ERIL(EB/ABIER® 27.25/45.5/27.25 27.25/45.5/27.25 27.25/45.5/27.25
BBREERHEMH
18 (°C /S = (MDxTD) ¥ 115/5%5 115/5x5 115/5x5
AT EAE B R
BE (CYRE (43) -1~ -/- -1
LHATH BB BIEE
wEE - - .
BE (C)EE (5) -1- -1 -/
LR BEMERE
BE (CYEER (5)/EEF R 125/10 125/10 125/10
BGRFOGR B (R Y T 1
BE (CYEMSA/MEEAE) 125/TD/1.2 125/MD/1.2 125/TD/1.2
MEILENYE
IS 1 R (3K 24.9 25.2 24.8
EREF/100 I H D20 HK) 300 177 276
ZFLE(%) 45 52 46
FF 38 (32/20 $526) 410 435 445
(mN/20 $4k) 4,018 4,263 4,361
RBETHARE (DAF/IEHFDS) MD 1,350 1,390 1,374
(kPa) 132,300 136,220 134,652
(UAFFITEHAS) TD 1,170 1,190 1,170
(kPa) 114,660 116,620 114,660
7 {8 7 24 FE {8 ¥ (%) MD/TD 175 150 140
225 230 220
BIEEE (%) MD/TD 4/5.5 5/3 3/4
AR E(C) 135 135 135
BALBECC) 165 165 165
BURR
i R () e wmeE [iz854
it R 49
fE R R (%) -45 -55 -53
BZBREFRNC IZLADS) 520 348 400
B R R
0B 1 38 B L 3.8 3.5 3.4
BN (E/5) 0.43 0.43 0.42
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-

(& 11(E&A)
i No. HHEHI 10
BEEARK
=RE
UHMWPE Mw" )/wt% 2.0x10%/20
HDPE Mw®"/wi% 3.5x10%/80
A
UHMWPE Mw"/wt% 2.0x10%/15
HDPE Mw/wt% 3.5x10%/55
mEatEiifE 8w Mwrwi% PBT/3.8x10%/30
HE e wi%? Si0,/2
BB
R G R PE IR EE (Wt%) 30
A& PE BB E (Wt%) 25

R4 5

BRL(EB/AREER) D 27.25/45.5/27.25
BBRE B R E
18 B (°C )/f& B (MDxXTD) ¢ 115/5x5
BRI E B R E
BE (C)YEE (5) --
PR HIRY BT B R B
BHl .
BE (CYRE (4) -/
BN BB TRE
BE (C)YRRE (4) 125/10
LR BR F 1R B AT
BE (CYEMHHE/MEEGE) 125/TD/1.2
WM AEN Y
91 B B (BHoK) 25.0
EREF/100 325 5120 58K) 255
ZEAHE(%) 54
FI$L 58 E (F2/20 5EoK) 420
(mN/20 8) 4,116
R NEE (DF/FEHR55)MD 1,350
(kPa) 132,300
(AFIFEHDS) TD 1,145
(kPa) 112,210
BT (sl AT {9 B (%) MD/TD 150
230
MR (%) MD/TD 4/4
RAPAW A (C) 135
BHBECC) 165
BY R
HHHIRRGE) B
it PR 418 1
R E 28R (%) -55
FEERE@RNCILALD) 385
BB
e S 52 P L 3.9
R & (/) 0.48
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d  (O)Mw RFRERRIEEFYSTFE -
(2)UHMWPE+HDPE+Tif 24 £ & S 55 100 & 8 % 2 7
mE -
BPEBFRBRBWEEL(KRER PEBR/WE M PE B K/
xXEH PEHB ) -
(AOMDRREXRTRKE fm TDRERTEEAZ @A -
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[& 2]
#1 No. PR B8 2 & El 3
R
HiF
UHMWPE Mw!"wi% 2.0x10%/20 -I- 2.0x10%/15
HDPE MwYwt% 3.5x10%/80 -/- 3.5x10%/65
HatEREis Law Mw/wi% -1-1- -I-1- PBT/3.8x10*/20
7= F &Y wi%?® -/- -I- Si0./2
BT
UHMWPE  Mw"/wt% -/- 2.0x10%/20 -1-
HDPE Mw!'Ywt% -1- 3.5x10%/80 -/
1 & wis? /- Si0,/2 -/-
AB
. UHMWPE Mw®/wt% -l- 2.0x10%/15 -l
HDPE Mw"/wt% -I- 3.5x10%/65 -/
et BIE e/ Mwiwt% -/-1- PBT/3.8x10%/20 -I-l-
mE ey wi%n?® -/- -/- -1-
BLERE
¥/3 A PE A BB & (W1%) 30 - 25
/8 PE ¥R E (Wt%) 30 -
A& F PE ¥ 1 18 & (w1%) 25
GIEA7 ]
BRI (EB/RNB/ER® 27.25/45.5/27.25
BBRSEHFHE R
8 FF (°C )/f5 2 (MDXTD) ¥ 115/5x5 115/5%5 115/5%5
BRI REERE
BE (C)EM (4) -/- -/- -/-
BBEINREEER
BE - - -
BE (CYEHE ) -/- -/~ -/-
BHREOBBERRE
BE (CYRR (&) 125/10 125/10 125/10
IR IR I R A {H
BE (CYEBAEEREE) 125/TD/1.2 125/TD/1.2 125/TD/1.2
BEAEN YT
7F 14 B (B K) 24.8 249 24.7
FEREFR/100 ITFHFDH/20 F%) 500 350 250
IR (%) 38 45 41
FOH. 5 (52720 BK) 500 490 350
(mN/20 Bk) 4,900 4,802 3,430
R AEE (AF/FEAAS)MD 1,400 1,220 1,190
(kPa) 137,200 119,560 116,620
(AFITEFH N4 TD 1,200 1,100 1,050
(kPa) 117,600 107,800 102,900
7 [ i 24 3E {8 E (%) MD/TD 145 120 130
200 190 180
HEEE (%) MD/TD 6/4 10/8 7/8
REEAEE(C) 135 140 140
BB ECC) 165 170 165
BpEE
LB R () mE 123 18.3
it BB A
BB 2R (%) -15 -35 -20
BEEREGFN00 T HAD) 1,500 530 600
BEBERKE
05 1K S BT bR 1 1,8 1.9
B B (E/E) 0.20 0.31 0.31
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[ 2](# &)
1 No. HE B 4 | RS
BEEERK
g
UHMWPE  Mw"/w1% -/- -1-
HDPE Mw/wt% -I- -/-
e BIfE L&Y MwPwt% -1 I/
-4 =1 &/ wi%e? -1- -1-
®=E
UHMWPE  Mw" /wt% 2.0x10%/20 2.0x10%/20
HDPE Mw "/ wt% 3.5x10%/80 3.5x10°/80
E¥ L&/ wi%n? -/- -/-
AE
UHMWPE Mw"/wt% 2.0x10%/15 2.0x10%/15
HDPE Mw!/wt% 3.5x10%/50 3.5x10°/65
et BE 89 Mw ) /wi% PBT/3.8x10%/35 PBT/3.8x10%/20
b:¢ 1 & wit%? Si0,/2 Si0,/7
BUE R
EEH PE B BE (Wt%) - -
5%/8 F PE ¥ W18 & (wt%) 30 30
A& A PE ¥ %5 15 8 (Wt%) 25 25

Bk da sl
HRLEE/RNE/ERBE

27.25/45.5/27.25

27.25/45.5/27.25

BEREEBHAWE M
18 (C /{2 2 (MDxTD) ¢ 115/5x5 115/5x5
RBRFINWAEERE
BE (CYEHE () -/~ -/-
THRAT R BE R R R
EHE - .
BE (CYERM 4) -/- -/~
R EWBENEE
BE (CYR (5) 125/10 125/10
BB ERAE R
BE (C)EBPAEMEBEAS) 125/TD/1.2 125/TD/1.2
MEILERN Y
FIGEE B (K) 25.1 24.9
BREV/100 ILHF D220 K 230 240
EFFR(%) 44 a5
FIFL 58 (52720 #K) 270 280
(mN/20 $2K) 2,646 2,744
NI EE (BF/FHFR5)MD 1,100 1,080
(kPa) 107,800 105,840
(AFIFERLR45T)TD 980 1,000
(kPa) 96,040 98,000
7 {8 24 JE {8 & (%) MD/TD 120 120
190 190
BIKEEE (%) MD/TD 8/9 3/9
BARRRE(C) 135 135
BB ECC) 160 160
BUREE
FHIB KRG 2.5 2.6
it B 8
EEERLR%) -35 230
BEEREFE/N00 T F D) 550 560
BRER KRB
IR L 2.5 2.0
R B (/) 0.41 0.35
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i - (DEX 1LHEE -
(H\EXR 1HRA -
(3)UHMWPE-+HDPE+it 24 t B fg 55 100 B 8 %8 2 &
mE -
(HPEZBHWHELIWL(XRKEMH PEBXWR/WEMN PE ¥ K/
XEBHRH PEB®) -
GMDfRE T~ KEHFMA  TDREXTEEHF A -

o R 1> BEHH 1~10 PHBHEBERZHEEARY - W
BRUBNERERENFABRNE _SALEBFER KB
ERN BN MAREEHRZAEARDFBERMNE — 28
B THRHESZEN HBEBEE Ryl HHEBHEER
BLESHENTHER HMEBEHE(BHEBZ 2T %R EBE
BHEER IR ERBERKRE(BRKEERRKE)RER -
M EBENBREEE D -

ME o E S E S 1B A2 E PEMEK YA ERY

@ =HEE HEHO I~10LER . NABRERENERE (I
EERE)RERBEBRKEZ - Bt TUBENL® | ©E
FTEERARBEMBENELSEERERBEERES - AW
ERAREBEAERERE TR WA - L&p 2 mE
FEERENFEEERBMAENG > BFEBEH 1~ 10
thdm  BRARKMESEZ BHRERENNBREEETH
SR - LLEP 3B NSESHE PEMARKY - Wi 2%
e RER 2 EBE - BEBH I~ 10 L& MAEBEH
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EEEZ4/N - BEHEE BHREBEROIREEELETHF
TR LB AINERENBHEERANARZHEB R+ H PE
AR EMAEBENSE 100 EE % PBT WA E AR
30 EE % BEBEA 1~ 10LER MilBaERBHERLZ
B2RERHEE -LEO s KR HEHERABARZEBERF
W PEMH KXY EMWMBEMEBENSE 100 BE % — &4&WH
BEAR SEER  HEABO 1~ 10 LB - FILAER
Bk B8 EU®tEZ BRERBRERNNREELETHFZH K -
[ B =& &8 R H ]
4
(oc# & 5 &% W ]

1
VAR
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& E A

$095122657% " R H S R MS B AERACZTE
AaegHREL,, FHE
(2012 % 11 A 29 B8 & i)
+ - PHFIFHED
1l —BRZBLEMSAE  HFEBHELZBHAHERZE
ZH L BHSILE  EHBBBSEF  (DE—-SALEE
HFEBHRZEABEFRFBER BREILBEOERE U
EMEBE_SILER HEERZBERABE B RNEHE
® HRBES ISOCU O WASEEIE RESEN  £®
XBLHMEIRE B ZE-—RE_SILBEEBNERZ
BARABEREAAFEEFTHYH D TES 5x10° LEWEBE
ATERZHE -KE MwH 1x10* L £~/ 5x10° 8 & &
ERZIEVNERYFABER  ZIMBEEBEREEE R
B REHERSE  RRFNBABABRETE D & -
DM FEEMNEESE | HXRZESBEMSILE > K&
REFRHRHSBEKEB T Z B (polybutylene terephthalate)ff
o R
3.—EEHRNAREM HBSEBRAOUSFENEBE 1 X 2
BXRZIGBESBHMSABERBR -
4 —BEW > HFBREAONSFEMNGEES 1 R 2B
RZHESBHUSABEEDSEWREM -
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