19 October 2006 IIIIIIIIIIITIIIIIIIT *166166* -1- Porous Film and
Manuf act urtrg—Met hod Thereof Background of the Invention Field of the

| nvent.i on THM@ ' ’ "rn concerns a porous filmand a nethod of

manuf act ur i m%mn@@g&m More specifically, it relates _t or | film
havi ng exce re perneability, flexibility aﬁﬁgﬁg éf%gﬁ

resi stance. Furt'pé®, it relates to a manufacturing nethod capabl e of

formng and stretching the porous fiilm having the characteristics
descri bed above at a high speed. Statenment of Related Art Various nethods

of manuf act uri ngopgUFifiid gﬁdbhaﬁﬁqégggyfﬁhfﬁegﬁggtTigﬁggg direction

films formed by adding 1 norganic ers a various of oils and
waxes to polyolefin resins and causing voids due to interface peeling _
between the inorganic filler and the polyolefin have been proposed so far.

St nce LU JELRU g Lk EngDFaLaEH by, (e rethods have rmny i nute wor ds a
they hadetthlipf 4 PRVAREEBR range | nol udi ng sani tary materials Such s’
This invention concerns a ﬁorous film and a method
of manufacturing the same. More specifically, it relates
to a porous film having excellent moisture permeability,
flexibility and exudétion resistance. Further, it relates
to a manufacturing methqd capable of forming and
stretching the porous film having the characteristics

described above at a high speed.

Statement of Related Art

Various methods of manufacturing porous films by
stretching at least in one direction films formed by
adding inorganic fillers and various kinds of oils and
waxes to polydlefin resins and causing voids due to
interface peeling between the inorganic filler and the
lpolyolefin have been.proposed so far. Since the porous
films obtained by the methods. have many minute voids at
the inside, they do not allow liquids to permeate
therethrough whilé having high moisture permeability.
Utilizing the above-mentioned property, they have been
used in a wide range including sanitary materials such as

disposable paper diapers, building materials such as water
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di sposabl e paper diapers, building materials such as water 1111111 111
SVEELE rErEr ot Ve rrer 1 *@&0002* 19 Cct ober 2006 -2 proof sheets,
reflection films and electric cell separators. However, such fil s
.containing a great amount of inorganic fillers involve a drawback upon
“preparation and stretching in that filmformation andl2tQc&plesn B0t hi gh
speed are difficult. That is, incorporation of the inorganic filler

wor sens draw down, to cause breakage d@nd fracture of filns, pinholes upon
hi gh speed filmformation and stretching to hinder the inprovenent of the

product i rops Thisbeetend i sefeaatkahl e mhens t haddi ckness ;of the filmis
reduced and it has been difficult to produce uniformfilns by F.Em

f or mat i opepadastoret.ching at hi gh speed. Further, when the porous filns are
used as the material for the disposable diapers, it has been demanded for

the performancenghe ot , Peyym@Aat ifRguri .4 Like but allowing only the
noi sture to perneate therethrougﬁg ﬁgﬁgﬁiﬂﬁb natH%r%%fefmﬁﬁgﬁ%p?fve -

ot Ve aqmareunty R AR By S A8t pRn. LR s RIPRAT ke ardne tends

S oeeooBELeLEAThE G PO EILI AT ST RIQOLETR IRING o oo
speed are difficult. That is, incorporation of the
inorganic filler worsens draw down, to cause breakage and
fracture of films, pinholes upon high speed film forﬁation
and stretching to hinder the improvement of the
productivity. This trend is remarkable when the thickness
of the film is reduced and it has been difficult to
produce uniform films by film formation and stretching at
high speed. Further, when the porous films are used as
the material for the disposable diapers, it has been
demanded for the performance - of not permeating urine or-
the 1like but allowing only the moisture to permeate
therethrough. Depending on the water absorptive polymers
used in the disposable diapers, a slight amount of surface
active agents may leach in the absorbed urine. In such a
case, urine tends to be oozed from the porous film.

Among the problems described above, Japanese Patent
Publication No. 35734/1993 proposes a method of adding
castor o0il as third ingredient to resin composition
comprising polyolefin resin and inorganic filler for

improving the uniformness of thickness and



Publ'i cati on No. 35734/1993 proposes a nethod of adding castor oil as third
“ingredient to resin conposition conprising polyolefin resin and inorganic
filler for inproving the uniformess of thickness and 19 Oct ober 2006 -3
stretching/ nol ding property at high speed. However, although the uniform
“thickness and the stretching/noldability at high speed Q&ioprRr PR oved to
sone extent according to this nethod, &t still leaves a problemin view of
the exudation fromthe film Further, “Japanese Patent Publication No.
99581/ 1994 proposes a porous filmcontaining a m xture of hydrocarbon

pol yner s&nme tpdliyestrerl disnd hipropageedi gat . hklgweveiped t hough fhe . proposed
porous filmhas favorable uniformthickness and flexibility, it 1Trivolves a

probl ens allnhlughexudatiran 1 eshsipees of thgiEihRysFurthegrnore, %ﬁganese
Pat ent Publication No. 15090/ 1987 proposes a porous film “contaihing

i quid ogtwax @K DG as.thir i.ngr edi ent.. However, although
q chy gy a1 00l ek + as, Ly ggebﬂg &di ent, HONENELy, g

this porous filmis inproved for the "exudation resistan Pl

surmary o ehe ot FocCALLRS) a SATEnine thene 1on E ki i ke the

foregoi ng-gpebhens, Jf%&oogrgﬁgd%x%d%%&%%s ggénéggigglm. Further,
Japanese Patent Publication No. 99581/1994 proposes a
porous film containing a mixture of hydrocarbon polymer
and polyester as third ingredient. However, although the
proposed porous film has favorable uniform thickness and
flexibility, it involves a problems in the exudation
resistance of the film. Furthermore, Japanese Patent
Publication No. 15090/1987 proposes a porous film
containing 1liquid or wax hydrocarbon polymer as third
ingredient. However, although this porous film is
improved for the exudation resistance, it still involves a
problem in the uniformness of thickness and the

flexibility.

Summary of the Invention

An object of this invention, in view of the
foregbing problems, is to provide a porous film having
excellent moisture permeability, flexibility and exudation
resistance, as well as provide a manufacturing method
capable of high speed film formation and stretching of the

porous film having the characteristics described above.



excel l ent noisture permeability, flexibility and exudation resistance, as

~ well as provide a manufacturing nethod capable of high speed film

formati on and stretching of the porous filmhaving the characteristics
descri bed above. 19 Cctober 2006 -4 As a result of earnest studies, the

" present inventors have found that the foregoing subjed? Qdnbdre 200&er cone,

upon preparing a porous filmby stretching a filmnolded from conposition

containing from25 to 55% by weight of- polyolefinic resin and from75 to

45% by weight of inorganic filler at least in a machine direction, by

using resin confdi nhng r@8 e 7Q% by, i o] ljnear low density
pol yethylene and 2 to 30%Uby wel ghteghgggncﬁghdgggw detiv{véq t yPPof§Et hyl ene

as the p i-Ri i ing,0.5.to0 5 parts .wei ght of liquid
et hyl ene?g‘}l@glg%%ign%o \%o%?ggaségdg%anﬁo 5%??%0’899\/\5 e%f fRa be

conposi ti, have achieved the present invention. That is, this
i nvent i 0%9%¥g§?%és ugopnorgﬁgpflfﬁﬂg fol §8& °Ffont tHhpddd t E&ReE6AtABNiang 25 to

55% b ight o ol.yolefinic resin and 75 to 45% by wei ght of inorganic
; Y V] g0ty d H £ o, i 3y 5 i
filler, im whi gn“Che *pOMy SCERATHIE 1ol Pt ing st Demt 85 10%S5% wai ght of
linear |ow density pol yethylene and 2 to 30% by wei ght of branched |ow
densi t t hOFeRRLYAAGL1ndAt diesdn0.8d of Bompa¥ § sthby 488i wafidhitqui d
y . . :
et hyl ene- (X- ol efin oligoner based on 100 parts by wei ght of the
y . . 9 p
o inorganic filler at 1least in a machine direction, by
using resin containing 98 t0 70% by weight of linear low
density polyethylene and 2 to 30% by weight of branched
low density polyethylene as the polyolefinic resin and
adding 0.5 to 5 parts by weight of liquid ethylene-a-
olefin oligomer based on 100 parts by weight of the
composition and have achieved the present invention.

That 1is, this invention provides a porous film
molded from composition containing 25 to 55% by weight of
polyolefinic resin and 75 to 45% by weight of inorganic
filler, in which the polyolefinic resin comprises 98 to
70% by weight of linear low density polyethylene and 2 to
30% by weight of branched 1low density polyethylene, and
contains 0.5 to 5 parts by weight_of liquid ethylene-o-

olefin oligomer based on 100 parts by weight of the
composition.

In this invention, the kinetic viscosity at 40°C of
the ethylene-a-olefin oligomer is preferably from 50 to
100,000 mm®/sec. Further, as preferred characteristics of

the porous film according to this invention, there can be



conposition. In this invention, the kinetic viscosity at 40C of the
ethylene -a-olefin oligoner is preferably from50 to 100,000 nm®/ sec.
Further, as preferred characteristics of the porous filmaccording to this
invention, there can be 19 Cctober 2006 -5 nmentioned that; (1)

-~ permeability of the porous filmis from 1500 to 4000 &9 rEtoey RPO6 (2) the
uni formmess of thickness of the porous filmis 0.15 or less, (3) the ratio
(ST/TH) of the rigidity (ST : nun) retative to the thickness of the porous
film(TH : Eun) is from1l.3 to 2.2, (4) the ratio (Ts/ TH) of the exudation

start ti : ' relative to the thickness of the porous film(TH
m is at 8§§§n8§2?%%hé ratio (TE/ TH) of the exudation end time (TE : mn)

relative Eg t he thhcgngss (TH: t L is at. least 0.4 and (5) the

t hi cknes$of PERBCABEddE ¥t i9fm TR 1890US0df it ih, 1S r £50BCt} R0 yto A4GP Ber
invention relates to a nethod of manufacturing porous filmaccording to
this invent PR ~#&skFibed above, which is a nethod of manufacturing a

porous filmof nmolding a filmfrom conposition conprising
(2) the uniformness of thickness of the porous film 1is

0.15 or less,
(3) the ratio (S¢/Ty) of the rigidity (S¢ : mm) relative to
the thickness of the porous film (Ty : im) is from 1.3 to
2.2,
(4) the ratio (Ts/Ty) of the exudation start time (Tg
min) relative to the thickness of the porous film (Ty
um) is at least 0.2, the ratio (Tg/Ty) of the exudation end
time (Tg : min) relative to the thickness (Ty : um) is at
least 0.4 and
(5) the thickness of the porous film is 10 to 300 um,
respectively.

Another invention relates to a method of
manufacturing porous film according to this invention
described above, which is a method of manufacturing a
porous film of molding a film from composition comprising
25 to 55% by weight of polyolefinic resin and 75 to 45% by
weight of inorganic filler and stretching the thus
obtained film at least in the machine direction, which
comprises using resin containing 98 to 70% by weight of
linear low density polyethylene and 2 to 30% by weight of

branched low density polyethylene as the polyolefinic



25 to 55% by wei ght of polyolefinic resin and 75 to 45% by wei ght of
inorganic filler and stretching the thus obtained filmat |least in the
machi ne direction, which conprises using resin containing 98 to 70% by

wei ght of linear |ow density polyethylene and 2 to 30% by wei ght of
- branched | ow density pol yethyl ene as the pol yol efinic 1P Letgheror006 -6
resin adding, 0.5 to 5 parts by weight of liquid ethylene- cc-olefin
ol i goner based on 100 parts by wei ghtéof the conposition and taking up the
filmwhile stretching the sane at |least at the |ine speed of 100 mimn

upon stgeadGhiaifgt he, saehi gedi-techi,0ne LR+t et uri met hod
descri bed above, tﬂ% stretch?nsg?ggt%? gﬁlbgés?%in't éﬂﬁé%rpﬂgnﬁrrection

is preferably. at l.east 1.2 tinmes. Th orous, filmaccording to this
inventiéhcﬁﬁg%Jéxgélg@ﬁFIhDPgFﬁ e‘Bbrﬁ@@bi??f§? %X 6%y @hd @eudat i on
resistang

Further, according to tqf nﬁ%h d of . manufacturing the porous
film of ﬂ%}psosiln‘%/leonrfi Sﬁ?‘i tth%lrg?)r}ias ef'lq ?1&% # itife EREFAERERPstNGs
descri bed aboé@ic n be manufactured at good productivity by taking up the
porous FiAM h&tA ngletéﬁ%t cifr adthy i dtings &4 b&d addfe &/mif gpspeed at
| east of 100 mmn. Accordingly, the porous filmof this invention is
ext r enelSF AN Gsi R hhe faehring sdkteptB@Nsanitary materials for
di sposabl e paper

In the manufacturing method described above, the
stretching factor at least in the machine direction is
preferably at least 1.2 times.

The porous film according to this invention has
excellent moisture permeability, flexibility and exudation
resistance. Further, according to the method of
manufacturing the porous film of this invention, the
porous film having the characteristics described above can
be manufactured at good productivity by taking up the
porous film having the characteristics described above at
high speed at least of 100 m/min. Accordingly, the porous
film of this invention is extremely useful as the
materials such as sanitary materials for disposable paper
diapers, building materials for water proof sheets,
reflection films and electric cell separators (materials
for).

The exudation start time and exudation end time of

the porous film in this invention means values measured by

the methods described in the below specified examples.



di apers,  building materials for water proof sheets, reflection filns and

- electric cell separators (materials for). The exudation start tine and

exudation end tine of the porous filmin this invention means val ues

- measured by the nethods described in the bel ow specified exanples. 19

~ Cctober 2006 -7 Description of Preferred Enbodi ments JThig.+bmenbhpn is to
be explained in details. The porous filmaccording to this invention is
manuf actured by adding inorganic filLker and a liquid ethylene-a-olefin

ol i gonmer each in the specified anbunt to polyolefinic resin to formresin

conposi Die@tr P MM £ her & £8+ Ped COMPOSIhERRsI Nto a filmand stretching the
thus obtained filmat least in the machine direction. The polyolefinic

resin used in &Rag!ﬂH@%H.f%hi§Fe%%eHgﬁ%{g%?%ﬁé%nkﬂgd%%a39570%ﬁg% wei ght

of linear low density polyethylene and 2 by weight "of brianched | ow

density | ene | L near .l ow densi.ty .polyethyl ene, those having
densityp%%k¥§%2%6&81%c€%r%p§%0k8g?éﬁﬂ éﬂggﬁgﬁPXiﬁ&eQ%SFQ%FEHFﬁgleb 20.0
g/cnB are used. . As the br niged | ow_density pol yethyl ene, those having
densi t y 3§ 1M GBS 01d4d g cABdarfl Ml ihasthgiereremedefino 20. 0

g/cnB are used. If the content of the  branched | ow density polyethylene is
less th& lﬂﬁﬂﬁf each 1 the specified amount to polyolefinic

resin to form resin composition, molding the resin
composition into a film and stretching the thus obtained
film at least in the machine direction.

The polyolefinic resin used in this invention is
the resin containing 98 to 70% by weight of linear low
density polyethylene and 2 to 30% by weight of branched
low density polyethylene. As the 1linear 1low density
polyethylene, those having density of from 0.910 to 0.940
g/cm3 and melt index of from 0.1 to 20.0 g/cm’ are used.
As the branched 1low density polyethylene, those having
density of from 0.910 to 0.940 g/cm’ and melt index of
from 0.1 to 20.0 g/cm’® are used. If the content of the
_branched low density polyethylene is less than 2% by
weight, the uniformness of film thickness 1is worsened.
Further, if the branched low density polyethylene exceed
30% by weight, stable high speed film formation becomes
difficult.

In the polyolefinic resin used in this invention,
other polyolefinic resins such as low density polyethylene,

high density polyethylene, polypropylene, linear 1low



wei ght, the uniformess of filmthickness is worsened. Further, if the

- branched | ow density pol yet hyl ene exceed 30% by wei ght, stable high speed
filmformation becones difficult. In the polyolefinic resin used in this
invention, other polyolefinic resins such as | ow density pol yet hyl ene,

hi gh density pol yet hyl ene, pol ypropyl ene, |inear |ow 19 Ghahgr 286906 -8
density pol yethyl ene and branched | ow density pol yethyl ene out of the

scope of the range in view of the dem$irty and the nelt index may be nixed
with the linear |low density polyethylene and the branched | ow density

| yeth WM 1 N [ ti t he . f. thi
mvint s ok T et LPPAE AR, REREERCeR AdS A Rt ean

ol yer hyltnes n i End Chrantheli F oReB8Ro ty POt et by tble JoRTe ol 984 ef f ni ¢
resin used in is invention may  be the resin prepared_by using a
nul ti-side cB3f Fy#@ foh"ags b2 dytxsd cHE Ay dheorl Hagabe 1oMe Gassiity
nanufacpuG?d by _ using sin%le site catalyst such as netal | ocene catal yst.
Comer ciBA1 45 P8R Re ofatthe thienekrapsiiedenseyy dgiti/er hyicdive tselcerien t hi s
invention can include, for exanple, Utzex UzZ2021L, U tzex UZ2520F, Evol ue
SP1540 &Hdhipyolaue rePEB40NEtr adetaaferet ipgodukes panpdset used t s
invention. The mixing ratio of other polyolefinic resin
is preferably within 50% by weight based on the entire
amount of the 1linear 1low density polyethylene and the
branched low density polyethylene.
The polyolefinic resin used in this invention may
be the resin prepared by using a multi-side catalyst such
as Ziegler catalyst or may be the resin manufactured by
using single site catalyst such as metallocene catalyst.
Commercial products of the linear 1low density
polyethylene used in this invention can include, for
example, Ultzex UZ2021L, Ultzex UZ2520F, Evolue SP1540 and
Evolue SP2040 (trade name of products manufactured by
Mitsui Chemical Co.) can be mentioned. The commercial
products of the branched low density polyethylene can
include, Mirason F967, Mirason 102 (trade name of products
manufactured by Mitsui Chemical Co.) and J-REX LD-L211
(trade name of products manufactured by Nippon Polyolefin
Co.)

The inorganic filler used in this invention can

include, for example, calcium carbonate, barium sulfate,



M tsui Chemical Co.) can be nentioned. The commrercial products of the
branched | ow density pol yethylene can include, Mrason F967, Mrason 102
(trade nane of products nmanufactured by Mtsui Chemical Co.) and J- REX
LD-L211 (trade nane of products manufactured by N ppon Polyolefin Co.)
- The inorganic filler used in this invention can includeg,odieheeXatp! e,

cal cium carbonate, bariumsulfate, 19 October 2006 -9 calciumsulfate,
bari um car bonat e, magnesi um hydr oxi de;9- al um num hydr oxi de, zi nc oxi de,
magnesi um oxi de, titanium oxide, silica and talc. Anong them cal cium

car bonat gaard unbasiumnsdl f aberang RELFSSIHL, The Aegiage guakByx§hge of the
inorganic filler is preferably 20 fun or |ess. tg further preférably 10

Eun or 'Si%mﬂn*&%%ﬁ{ Pad 0 Elhl‘: e leay t?r%d?x%s’l‘?;?%r&ﬁfég”?qtaglﬁ'”her the

inorganic filler |edvv| surface t'reatme |rrprOV|

di spersi Qi liist he I efinfc resin is ferred. rface
t r eat rrentglxaderit \@J’[lh(?tsae acrg(f)a O%c of ryé{%?/%? i e ™t he %Hrgc%aBPO't‘ g i ﬁ% gani ¢
filler t nake ace hydrophobjc are preferred For exanpl e, higher
fatty agf_ﬁ&u@ucﬁu %et e8F Pc PAGLF RS -aur 11 aRVET DPC mSA s aF1%2 fher eof
can be nmentioned. The conpositional ratio between the poI yolefinic resin
and the FR6rgdm®9aniq efi nE%efréﬁl T afesE0hhy2 Wefugher less. It is

further preferably 10 mm or less, those of 0.5 to 5 um
size being most preferred. Further, the inorganic filler
applied with surface treatment for improving the
dispersibility with the polyolefinic resin is preferred.
As the surface treatment agent, those capable of covering
the surface of the inorganic filler to make the surface
hydrophobic are preferred. For example, higher fatty
acids such as stearic acid or lauric acid or metal salts
thereof can be mentioned.

The compositional ratio between the polyolefinic
resin and the inorganic filler is from 25 to 55% by weight
of the polyolefinic resin and from 75 to 45% by weight of
the inorganic filler. As a preferred range, the
polyolefinic resin is from 30 to 50% by weight and the
inorganic filler is from 70 to 50% by weight. When the
content of the inorganic filler is less than 45% by weight,
it is difficult to communicate to each other adjacent
voids formed by peeling at the interface between the
polyolefinic resin and the inorganic filler. Further, if

the content of the filler exceeds 75% by weight, the



of the polyolefinic resin and from75 to 45% by wei ght of the inorganic
filler. As a preferred range, the polyolefinic resinis from30 to 50% by
wei ght and the inorganic filler is from70 to 50% by wei ght. Wen the
content of the inorganic filler is less than 45% by weight, it is
difficult to communicate to each other adjacent voidséaresbyopeel i ng at
‘the interface between the polyolefini¢c resin and the inorganic filler.
Further, if the content of the fillerYexceeds 75% by weight, the 19

Oct ober 2006 -10 el onf flthe filmu on stretchin 'tsf I nsu{:flm ent
maki ng t h&SPPRELRT ndHdi £ | cu t mTF\‘é"’Bor% Y ¥ actdr iy S FhRM s

i nvention i ufact ure | ng, at lest in machine direction, a
film nol dé‘@iﬁpgn’f € 5SS f% glc%fﬁlt i ng 25 by 55% by weight of a

pol yol efinic resin and 75t%%5%bywe E an, L nor anlcflller It has
a feature in addi®hg RPS"Fo B‘arta§08 PHui d"8tRY1 Bhe- 22 ol ef i n

ol i goner base on 1 b i ght of he conp05|t|on The liquid
et hyl ene- ("3? 8 BFFW St i gkg’ﬁE é/tfc\{\ﬁngd %y copol Vel zﬁﬁlge &t hyfsgﬁ%nand

a-ol efin. ne- a-ol efin.oligoner. havin net VI scosity
at 40C (JIaS 2@%&%% gﬁo'f‘o 2100666 * m sggnFas”blr erre% FéSEt h&f
th i
Sei e &%g% §11 gy bl oduced W Lig PoLaLo AfQURY SUEhyaS.A mal ei c

an inorganic filler. It has a feature in adding 0.5 to 5
parts by weight of liquid ethylene-a-olefin oligomer based
on 100 parts by weight of the composition.

The 1liquid ethylene-a-olefin oligomer is formed by
copolymerizing ethylene and a-olefin. A liquid ethylene-
a-olefin oligomer having a kinetic viscosity at 40°C (JIS
K-2283) of 50 to 100,000 mm’/sec is preferred.

Further, ethylene-a-olefin oligomer introduced with
polar groups such as a maleic acid group and modified with
acid is also wused. Examples of commercial products can
include Lucant HC150, HC600 and AS5515 (trade name of products
manufactured by Mitsui Chemical Co.).

The addition amount of the 1liquid ethylene-a-clefin
oligomer gives an effect on the dispersibility between the
polyclefin resin and the inorganic filler, the film
moldability, stretchability and flexibility. If the
addition amount of the ethylene-a-olefin oligomer is
insufficient, no satisfactory dispersibility between the

polyolefin resin and the inorganic filler can be obtained



acid is also used. Exanples of commercial products can include Lucant
HC150, HC600 and A5515 (trade name of products nanufactured by Mtsu

Chem cal Co.). The addition anount of the liquid ethylene -(x-olef in

ol i goner gives an effect on the dispersibility between the polyolefin
resin and the inorganic filler, the film noldability, 18t0&bdraBPPety and
flexibility. If the addition anmount of the ethylene-(x-olefin oligoner is
insufficient, no satisfactory dispersilbility between the polyolefin resin
and the inorganic filler can be obtained 19 Cctober 2006 -11 to lack in

the flexitbi lidgk i tnt breobtakaed 1fibmiand Het drstadiddi£p obtain a
uniformy stretched film On the gontrary, ifé?he add#t*o%ggngﬁngsis

excessi vaififiewit t§eigmaliy i5yukafmﬁiﬁneﬂaée&aﬁééfwfgflmthe L%)r%goi ngs,

the above-nentioned range is preferre or t tion anou f the

l'iquid etBylrengs{ x- okefin, oLi r. In this i.nvention, other additives
enpl oyed for ugﬁal feg?ﬁacéﬁggg??Poﬁgmﬁﬁ§tbésbl%ﬁ888$l§6chtﬁHﬁi?F§es can

i ncl ude, I ti-oxidants, heat stahilizers, 1ight stabilizers,
WV-r ay agégﬁggﬁﬁggjﬁ%uq$a PLTRG gen{%,VlFﬁbP&céﬁF%,f%ﬁ?$ghm%ﬁdiﬁ@eagents,

anti - bl ogki ng agent.s, nti-statics, slipping agents and col orants. The
por ous f% ﬁyac@opgﬁﬁﬁquqﬂﬂgfi%ﬁuﬁﬁqgﬁ¥4g§ é%ﬁuﬁ%&t%@@ﬁtbynthEOﬁotlomﬁng

met hod. After m_xing the
of the liquid ethylene-a-olefin oligomer.

In this invention, other additives employed for
usual resin compositions may be blended. Such additives
can include, for example, anti-oxidants, heat stabilizers,
light stabilizers, UV-ray absorbents, neutralizing agents,
lubricants, anti-clouding agents, anti-blocking agents,
anti-statics, slipping agents and colorants.

The porous film according to this invention is
manufactured by the following method. After mixing the
polyolefinic resin with inorganic fillers and liquid
ethylene-a-olefin oligomer and, optionally, other
additives, they are mixed by using a mixer such as a
Henschel mixer, super mixer or tumbler type mixer, kneaded
by an ordinary single axis or double axis screw extruder
into pellets. Then, the pellets are melted and formed
into films at a temperature of at least the melting point
of the polyolefin resin, and preferably a temperature of
at least +20°C higher than the melting point of the
polyolefin resin but lower than the decomposition

temperature thereof, by using known molding machines such



pol yol efinic resin with inorganic fillers and liquid ethylene-a-olefin

ol i gomer and, optionally, other additives, they are m xed by using a m xer
such as a Henschel m xer, super mxer or tunmbler type m xer, kneaded by
an ordinary single axis or double axis screw extruder into pellets. Then,
the pellets are nelted and forned into filns at a tenper&i-yp& 0bo@t | east
the nelting point of the polyolefin resin, and preferably a tenperature of
at | east +20C higher than the neltingipoint of the polyolefin resin but

| ower than the deconposition tenperature thereof, by using known nol di ng

machi nes sugh &9 r - : Lon_ ool din chi ne equi pped
with a T-die andt%ﬁgi@ﬁf I@?&gﬁgm%ﬁb@m%ﬁ%ﬁ%guyggéd avmgli' 2 @ul ar

die. Dependif h = conpasi tion . can be directly forned into a
filmby a mlﬂ?%gf?r{éc'ﬁ?%gﬁ thgg%‘lb’? \%/59118Pedp¥|1|t2‘t§ P Hiftfs $i6r-med fil m
IS subj o stretching wthin a tenperature range fromthe room
terrpera?fjérigeq%%m hémsoprtl%nichaggepoi APCofCIMRCFESIMN (FaNuePRedsiieadt vy t he

met hod af%)cor%%ng %‘(P) JI?_K— 6760) at |east in the machine direction by at

| east 1.2%15esTSPr &t ARG Py BRO1 G i BRChin@nuishays by eiayi sifonal |y in
mul ti-stages. |If the stretching factor is less than 1.2 tines, the

moi st ur &€ t'n%ability of the porous filmis |owered to worsen the

The thus formed film is subjected to stretching
within a temperature range from the room temperature to
the softening point of the resin (value measured by the
method according to JIS K-6760) at least in the machine
direction by at least 1.2 times. Stretching may be
applied in one stage or divisionally in multi-stages. If
the stretching factor is less than 1.2 times, the moisture
permeability of the porous film is lowered to worsen the
moisture permeation. It may be biaxially stretched both
in the machine direction (longitudinal direction) and a
direction perpendicular thereto (traverse direction). In
view of the film breakage upon stretching, the upper limit
for the stretching factor is about ten times.

Main characteristics of the porous film according
to this invention manufactured as described above are as

shown below.

Moisture permeability:

1500 to 4000 g/m* + 24 hr. Thickness: 10 - 300 um.

Uniformness of thickness: 0.15 or less. Ratio (St/Ty) of



noi sture perneation. It may be biaxially stretched both in the machine
~direction (longitudinal direction) and a direction perpendicular thereto
(traverse direction). In view of the film breakage upon stretching, the
upper limt for the stretching factor is about ten tinmes. Main
- characteristics of the porous filmaccording to this i1BVEMIER 2006
manuf act ured as descri bed above are as shown bel ow. Moisture perneability:
1500 to 4000 g/nm2 24 hr. Thi ckness:_lljg - 300 m Uniformess of thickness:
0.15 or less. Ratio (ST/TH) of 19 Cctober 2006 -13 rigidity (S7 . nm to
t hi ckness;, (T n)y<.1.3 2.2, 1o (TS/ of udation _start, tine (Ts
. mn) f%g%%tgy t(g‘th'e t ?clg%esgﬁ?%fq:“ggur{w ‘at ‘ﬁ%Zasﬁl'o#)zF%Rg{ﬁo' (TE/ TH)
of exu i dtiyre {TE . -giLn) _relative to t t hi cknes (_TF,. : uun) :
at Ieassﬁatoﬂmﬁfsg(grrp?‘e mf:}l'grr}f)pe)rs1 é’rtgirrléchgtm%ﬁﬂ)ebepg?/v foﬁ]liéqsplsraeflna} (S his
inventiagn fyurther concretely. This invention is_not_ restricted to such
exanpl e THe® nib?ﬁ?]ﬁ?%sﬁe?%abiﬂuf‘fj/, ati hgagkufati onRetaPt (Lefkdarmd end tine
of the aquepus, solution of the surfactant, the rigidity and the

Y )

uni f or $Lihe P ntiHF ckhess P X/aFﬁgétﬁl‘éSSLﬁ%dtﬁﬁ HHE K 95w ng
hods.
etho S(TH : um): at least 0.4.
Example

Examples are shown below for explaining this
invention further concretely. This dinvention is not
restricted to such examples. The moisture permeability,
the exudation start time and end time of the aqueous
solution of the surfactant, the rigidity and the
uniformness of the film thickness are values measured by

the following methods.

(1) Moisture Permeability (g/m® * 24 hr)

Ten sheets of specimens (10 cm x 10 cm) were
sampled from the porous film of 40 um thickness, measured
according to the method specified in ASTM E-96 under the
conditions at a temperature of 40°C, a relative humidity
of 60% and using a purified water method, and an average
value thereof is calculated. The measuring time is 24
hours. The distance between the specimen and the water

surface at the initial stage of measurement is 8 mm.



(1) Misture Perneability (g/n2 24 hr) Ten sheets of specinens (10 cmx 10
. tm were sanpled fromthe porous filmof 40 pmthickness, neasured
according to the nethod specified in ASTM E-96 under the conditions at a
tenperature of 40C, a relative humdity of 60%and using a purified water
- method, and an average value thereof is calcul ated. TA2 QataBeri2Agetinme is
24 hours. The distance between the specinen and the water surface at the
initial stage of neasurenent is 8 nmm-149 Cctober 2006 -14 (2) Exudation
start tinme (mn) and end tine (mn) for the aqueous solution of

surfactape) Axspeciigen father pesopsih) ! Ahal e23 MM CkDesSehSs tggovi ded.
A surfactant solution (an aqueous solution of 0.005% by wei ght of R kenal

B-207; txgdecnaneoehtRbaduet $u myfagtured by Riken Vitamin Co.) is used
as an exudation pronoting solution. The specinen filmis placed on a

glass plate and,a_ring of 5_.cmdi aneter 3 C eight. is placed thereon.

The sol ution dé%c??%% E 095 q%ﬁsp§F8§5e§Qg§‘fﬁgzﬁgt‘ aggbgéﬁﬁﬁﬁ tfito the

ring by i syrj nge_and. the state.of exudation to the glass plate is
Fhalodrfhe i a2er DG an CTRSTAEIN | 6FF SPaPFOPPne O T 4R34 1 Rd as the

observe el owthe gl ass™p _ THE exut _

W thin (ReCBPFORY VB el BHEFERT BrdOfhe ER0AAUI B chl PF ABSFSsdor | nod

as manufactured by Riken Vitamin Co.) is used as an
exudation promoting solution. The specimen film is placed
on a glass plate and a ring of 5 cm diameter and 3 cm
height is placed thereon. The solution described above
was dropped by 10 ml to a specimen into the ring by using
a syringe and the state of exudation to the glass plate is
observed below the glass plate. The exudation start time
is defined as the instance when an opaque pin point
portion of about 0.5 mm diameter appears within the circle
of 5 cm diameter, and the exudation end time is defined as
the instance when the opaque portion prevails over the
entire surface of the circle of 5 cm diameter. Both for
the exudation start time and exudation end time, a

specimen improved with the exudation property shows longer

value. The test is conducted at room temperature of 25°C.

(3) Rigidity (mm)
The rigidity is measured in accordance with the
method specified in JIS L-1096 (cantilever method).

<Preparation of Specimen> The film of 200 mm width, 300 rmm



the i nstance when the opaque portion prevails over the entire surface of
the circle of 5 cmdianeter. Both for the exudation start time and
exudation end tine, a specinmen inproved with the exudation property shows
|l onger value. The test is conducted at roomtenperature of 25C. (3)
Rigidity (mm The rigidity is measured in accordance Wy hhdiBser FBHE0d
specified in JIS L-1096 (cantilever nethod). <Preparation of Specinen> The
filmof 200 nm width, 300 nm 19 COct ob&?- 2006 -15 length and 40 um

t hi ckness was wound around a carpenter's square of 25 mmw dth and then

the squarg,dsyd T ' f und product (25 mm
w dth e 00" ot dRgr) B eI OFEr aPbl S et one

reci procadi o shEoke to. p e.a4Sheci e (4) Uniformess of Film
Thickne(ség& ek heer s"%fwgggﬁi arrgﬁnglr%é‘wgg‘r?m% ?lromltshé‘eraﬁ“&ofijéaﬁ-i | mof 40
dun thi ssn 10 m.i.n hine diyrection, 5 in a direction
perpendicﬂéu a{r'sh‘tl% %Rgalﬁg n?fﬁlgtdi"foe%} (ﬁﬁoi‘f%t s%%g} Bg gt K dhotus film
of 40 mtthkntggi1 and the thickness is measured at 300 neasuring points

in total™each"d FOnRITH TAI P GmTHilkTante dr khtvedaht By wsieng a
t hi ckness neasuri ng gauge (UPRI GHT DI AL GAUGE No. 25, manufactured by
PEACOCK "&F )P AR tHp e uf ’E‘ék%mt%vEF‘a@‘érf h# ckP@S5MeX) , maxi mum t hi ckness

(4) Uniformness of Film Thickness

Three sheets of specimens are sampled from the
porous film of 40 pm thickness [101 c¢cm in machine
direction, 5 cm in a direction perpendicular to the
machine direction] are sampled from the porous film of 40
um  thickness and the thickness 1is measured at 300
measuring points in total each at a 1longitudinal 1 cm
distance or interval, by using a thickness measuring gauge
(UPRIGHT DIAL GAUGE No. 25, manufactured by PEACOCK Co.)
to calculate an average thickness (X), maximum thickness
(MAX) and minimum thickness (MIN) are determined to
calculate [(MAX) - (MIN)]/(X) which is defined as the

uniformness of the film thickness.

Example 1

After mixing 38 parts by weight of linear low
density polyethylene (Ultzex UZ2021L, trade name of
products manufactured by Mitsui Chemical Co.) (95 wt$% in

polyolefinic resin), 2 parts by weight of branched low



(MAX) and mininum thickness (MN) are determined to calculate [ (MAX) -
(MN]J/(X) which is defined as the wuniformess of the filmthickness.
Exanple 1 After mxing 38 parts by weight of linear |ow density

pol yet hyl ene (U tzex UzZ2021L, trade nanme of products manufactured by

“ Mtsui Chemical Co.) (95 W% in polyolefinic resin), 1 pPareerbyOQkei ght of
branched | ow 19 Cctober 2006 -16 densijty polyethylene (Mrason F967, trade
nane of products manufactured by Mtsui Chemical Co.) (5 wo in

pol yol efinic resin), 60 parts by weight of calcium carbonate (SST-40,

trade namemfitpy osbicE sttt act ML edsby rHoya CALELNE (. )y aNd 2 parts by
wei ght of Lucant HC600 (ki netlgc ViZCOSity; 9850 - g%c,dfn&nruoféﬁi%&red by

Mtsui ehencated apt heyglhylienesges in igomey.in a tunbler

m xer, they were unifor m}y kneaded at 2%8%1:% ugil)hg a {%nde‘ﬁﬁ ypekneadi ng
extruder ARG, fadr Gat into pellets, After nelting the pellets and

f or mi ng tphe% nto a fi n%lg{t) 240C°Usi RGTAR eéﬁyru§'ie&r9gﬁol d’ifgg CRdSime

equi pped W T-dj t filmwas nonoaxially stretched in the nmachine
directi oﬁ\éfbrté){bvr\lgaetr? ae %Sr%h‘te]gt %;B?Feaﬂﬂmﬁ %t rIRAUHI NS r BRRURBStBEEEObTOC by

t he stretchi_n f 2.0 tines and at the line speed of 200 mMmn to
obt ai n %%Vgugcéﬁ#@ 0?02%'F6Hdar?d R ERInPY hiv€R9ds . ofEakncanhtt HE600

(kinetic viscosity;_9850 mm’/sec, manufactured by Mitsui
Chemical Co.} as the ethylene-u-olefin oligomer in a
tumbler mixer, they were uniformly kneaded at 230°C by
using a tandem type kneading extruder, and fabricated into
pellets. After melting the pellets and forming them into

a film at 240°C using an extrusion molding machine

equipped with a T-die, the film was monoaxially stretched
in the machine direction between a preheat roll and a
stretching roll heated to 70°C by the stretching factor of
2.0 times and at the line speed of 200 m/min to obtain
porous films of 25 pum and 40 um thickness. Each of the
characteristics of the thus obtained porous films was
measured by the method described above. The blending
ratio of the starting material is shown in [Table 1] and

the obtained results are shown in [Table 2].

Example 2
A porous film was obtained in the same procedures
as those in Example 1 except for replacing Lucant HC600

used in Example 1 with Lucant HC150 (manufactured by



characteristics of the thus obtained porous filns was neasured by the

met hod descri bed above. The blending ratio of the starting nmaterial is
shown in [Table 1] and the obtained results are shown in [Table 2].
Exanple 2 A porous filmwas obtained in the sane procedures as those in
Exanpl e 1 except for replacing Lucant HC600 used in Exgngligndy Wbk Lucant
HA 50 (nmenufactured by 19 Cctober 2006 -17 Mtsui Chem cal Co., kinetic
viscosity: 2200 nm2 /sec). The blendigg ratio of the starting material is
shown in [Table 1] and the obtained tésults are shown in [ Table 2]. Table

1 LL Brage L O.J goner.  (parts b i ght arts by weight) (parts

by wei gﬁ??g?gér t@ggﬁ]y i ghog)’”g%xna%ﬁce vllsﬁ?loﬁ té 2 %?(P(cgmé" /Bl e%QeA: 38 C 2

60 F: 2 gga lLe 3 _B:38 C:f2 0 E2 Example 4 A°38 C:2 60 G2 Example 5
6iRiTS EkAn &

A 38 C 2 6 ARSI EP P Bahpt e han2ip: 8TaDLE: 2
o & B TPugg " e Bpalp®d Hhun B e MR 5 AR C 50 B O 2 S
Table 1
LL Branched LD CaCQ; Oligomer
(parts by weight) | (parts by weight) | (parts by weight) | (parts by weight)

Example 1 A:38 C:2 60 E:2
Example 2 A:38 C:2 60 F:2
Example 3 B:38 C:2 60 E:2
Example 4 A:38 C:2 60 G:2
Example 5 A:38 C:2 60 E:1
Example 6 A:38 C2 60 E:4
Example 7 A:32 D:8 60 E:2
Comp. Example 1 A:38 C:2 60 H:2
Comp. Example 2 A:38 C:2 60 E:0.2
Comp. Example 3 A:38 C:2 60 E:8
Comp. Example 4 A:38 C:2 60 -
Comp. Example 5 A:38 C:2 60 I:2
Comp. Example 6 A:38 C:2 60 J:2
Comp. Example 7 A:24 D:16 60 E:2
Comp. Example 8 A:40 - 60 E:2
Comp. Example 9 ~A40 - 60 Eé

LL: linear low density polyethylene

Branched LD: branched low density polyethylene

Oligomer: ethylene-a-olefin oligomer

A: Ultzex UZ2021L, trade name of products manufactured by
Mitsui Chemical Co.

B: Evolue SP1540, trade name of products manufactured by
Mitsui Chemical Co.

C: Mirason F967, trade name of products manufactured by
Mitsui Chemical Co.

D: J-REX LD-L211, commercial name of products manufactured

by Nippon Polyolefin Co.



Conp. Exanple 4 A:38 C:2 60 Conp. Exanple 5 A:38 C:2 60 1:2 Conp. Exanple
6 A38 C2 60 J:2 Conp. Exanple 7 A:24 D:16 60 E:2 Conp. Exanple 8 A 40 -
60 -E:2 Conp. Exanple 9 A:40 - 60 EE2 H'3 LL: linear |low density

pol yet hyl ene Branched LD: branched | ow density pol yethylene digoner:

ethyl ene-a-ol efin oligomer Al Utzex UZ2021L, trade nang opL08H64 S

manuf actured by M tsui Chem cal Co B EvoI ue SP1540, trade nane of
products nmanufactured by M tsui Co. C Mrason F967, trade nane
of products manufactured by Mtsw em cal Co. D J-REX LD L211,

commercigl Rna f ct uf r meal )l &fin Ca.
Cct ober 2006 %fg I?émanﬁﬂl%oo%%gagg rfp%/re o(?Ppro 8%]%@5% ﬁcanudeQ?{Jr ed by

Mt sui L ant 1HC150, trade nane of products nanufactured
by Mtsc,%L emﬁ:&f‘lg%l “Lucant A5515 trade nane of products

ranfaCtEu:reguc%nt Eéf]éom%rya%ael name of products manufactured by
Mitsui Chemical Co.
G: Lucant A5515, trade name of products manufactured by
Mitsuj Chemical Co.
H: Purified castor oil, trade name of products
manufactured by Ito Seiyu Co.
I: Hiwax 210P, trade name of products manufactured by
Mitsui Chemical Co.

J: ligquid paraffin, manufactured by Katayama Chemical Co.



H. Purified castor oil, trade nane of products manufactured by Ito Seiyu
‘Co. |: H wax 210P, trade nanme of products manufactured by M tsui Chem cal
Co. J: liquid paraffin, manufactured by Katayama Chem cal Co. 19 Cctober
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Example 3

A porous film was obtained in the same procedures
as those in Example 1 except for replacing the
polyolefinic resin in Example 1 with 38 parts by weight of
linear low density polyethylene (Evolue SP1540, trade name
of products manufactured by Mitsui Chemical Co.) (95 wt$
in the polyolefinic resin) and 2 parts by weight of a
branched low density polyethylene (Mirason F967, trade
name of products manufactured by Mitsui Chemical Co.) (5
wt? in the polyolefinic resin). The blending ratio of the
starting materials is shown in [Table 1] and the obtained

results are shown in [Table 2].

Example 4

A porous film was obtained in the same procedures
as those in Example 1 except for replacing Lucant HC600
used in Example 1 with Lucant AS5515 (manufactured by
Mitsui Chemical Co. Kinetic viscosity:; 14600 mmz/sec). The
blending ratio of the starting materials is shown in

[Table 1] and the obtained results are shown in [Table 2].

Example 5
A porous film was obtained in the same procedures
as those in Example 1 except for changing the addition

amount of Lucant HC600 in Example 1 to 1 part by weight.

- 19 dedobupwsiopgy F+ EH



-20 Example 3 A porous filmwas obtained in the sane procedures as those
in Exanple 1 except for replacing the polyolefinic resinin Exanple 1 with
38 parts by weight of I|inear |ow density polyethylene (Evolue SP1540,
trade name of products manufactured by Mtsui Chemcal Co.) (95 W% in

the polyolefinic resin) and 2 parts by weight of a bragchedydowogensity
pol yet hyl ene (M rason F967, trade nane of products nmanufactured by Mt sui

Chemical Co.) (5 W% in the polyolefinic resin). The blending ratio of the
starting materials is shown in [Tabl €21} and the obtained results are

shown i nthTabl g dindEX20pke 4 A R OBa ] Ay WAt aRE ghred; d nswﬁ&ggg‘f Used

procedures as those in Exanple 1 except for replacing Lucant

in Example,1 Wt ( i ical ., Co.
Kinetic \Ei S%o\g’: tlg; laﬁ%onct&%%elc; : %egsq}l&rsg%&%?}méﬁ;&%ﬁf% %t%\lrti ng
materials is shown in [Table 1] and the obtained results are shown in

[ Table 2]. Exanple 5 A porous filmwas obtained in the sanme procedures as

those in ExanBI e 1 except for changing the addition anount of Lucant HC600
in ExarpF&2TPL6 P part by weight . 19 October 2006 -21

A porous film was obtained in the same procedures
as those in Example 1 except for changing the addition
amount of Lucant HC600 in Example 1 to 4 part by weight.
The blending ratio of the starting materials is shown in

[Table 1] and the obtained results are shown in [Table 2].

Example 7
A porous film was obtained in the same procedures
as those in Example 1 except for replacing the
polyolefinic resin in Example 1 with 32 parts by weight of
linear 1low density polyethylene (Ultzex UZ2021L, trade
name of products manufactured by Mitsui Chemical Co.) (80
wt¥%¥ in the polyolefinic resin), 8 parts by weight of a
branched low density polyethylene (J-REX LD L211, trade
name of products manufactured by Nippon Polyolefin Co.)
(20 wt% in the polyolefinic resin). The blending ratio of
the starting materials is shown in [Table 1] and the

obtained results are shown in {[Table 2].

Comparative Example 1

A porous film was obtained in the same procedures



The blending ratio of the starting materials is shown in [Table 1] and the
‘obtained results are shown in [Table 21. Exanple 6 A porous film was
obtained in the same procedures as those in Exanple 1 except for changing
the addition amount of Lucant HC600 in Exanple 1 to 4 part by weight. The
blending ratio of the starting materials is shown in Fgaﬁmt@bqr_l 280%@ t he
obtained results are shown in [Table3]. Exanple 7 A porous filmwas
obtained in the sanme procedures as those in Exanple 1 except for replacing
the polyolefinic resinin Exanple 1 with 32 parts by weight of linear |ow

dens' 1y Do ¥RbDY! ane ég&%ggé Ye20ediy . t EBHC + AR g PEAGUGRS (el act ured

by Mtsui em cal Co. e polyolefinic resin), 8 parts by

wei ght of  a, branched | ow, density t e - LP.L , t.rade nane
of pr oduucstesd nanuf" axcatmL?rleed l%y wﬁi&pocng%%(ﬁopéh i R%&gﬁﬁ%ogﬁf&%%n Otlhle

polyolefini¢c resin). The blending ratio of he starting materjals is shown
in [ Tableage aﬁ&"‘leheog-o&rﬁdﬁ’égsr eg‘ﬁf‘%aﬁg%rgho?ﬁyi ﬁt[oTag?éy‘é] C%dnpar at i ve
Exanmple 1 A gorous filmwas obtained in the same procedures 19 Cctober 2006
-22 as tHysePiAnEkAApréticexleptNforf tRESERE] A S HEBOG oW ed M n

Exanple 1 with castor oil (purified castor oil, ]
[Table 1} and the obtained results are shown in [Table 3].

Comparative Example 2

A porous film was obtained in the same procedures
as those in Example 1 except for changing the addition
amount of Lucant HC600 in Example 1 to 0.2 part by weight.
The blending ratio of the starting materials is shown in

[Table 1] and the obtained results are shown in [Table 3].

Comparative Example 3

A porous film was obtained in the same procedures
as those in Example 1 except for changing the addition
amount of Lucant HC600 in Example 1 to 8 part by weight.
The blending ratio of the starting materials is shown in

[Table 1] and the obtained results are shown in [Table 37].

Comparative Example 4

A porous film was obtained in the same procedures
as those in Example 1 except for not adding Lucant HC600.
The blending ratio of the starting materials is shown in

[Table 1] and the obtained results are shown in [Table 3].



trade nane of products manufactured by Ito Seiyu Co.). The blending ratio
of the starting materials is shown in [Table 1] and the obtained results
are shown in [Table 3]. Conparative Exanple 2 A porous filmwas obtai ned
in the sane procedures as those in Exanple 1 except for changing the
addi tion anmount of Lucant HC600 in Exanple 1 to 0.2 pabtohbypueighi. The
bl ending ratio of the starting nate[bgls is showmn in [Table 1] and the
obtained results are shown in [Table 3]. Conparative Exanple 3 A porous
filmwas obtained in the sanme procedures as those in Exanple 1 except for
changi ng the addition anount of Lucant HC600 in Exanple 1 to 8 part by
weight. The blending ratio of the starting materials is shown in [Table
1] and e qhtai.ned results are shown in [Table 3]. Conparative Exanple 4
A porOUEQPQ%%%k%¥?ﬂ%%ﬁWﬁﬁfiéithe sane procedures as those in Exanple 1
except for not _addi ng Lucant HC600. = The blending ratio of the starting
materials i s sholPiHS [TableWEF AHRFIHEDLLRI FEF r220Ft ETRCEWHEEN i n
[Table 3]. 19 Octaober_2006 -23 Conparative Exanple 5 A porous fil mwas
obt ai ned@Si ntifge sdfe ratRkrir és exgenthoker | Feplagding 1Lexeept HCEOOr epl aci ng
Lucant HC600 wused in Exanple 1 wth PE wax (H gh wax 210P, trade nane
used in Example 1 with PE wax (High wax 210P, trade name

of products manufactured by Mitsui Chemical Co.). The
blending ratio of the starting materials is shown in

[Table 1] and the obtained results are shown in [Table 3}.
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Comparative Example 6
A porous film was obtained in the same procedures

as those in Example 1 except for replacing Lucant HC600

used in Example 1 with liquid paraffin (manufactured by

Katayama Chemical Co.). The blending zratio of th.
starting materials is shown in [Table 1] and the obtained

results are shown in [Table 3].

Comparative Example 7

A porous film was obtained in the same procedures
as those in Example 1 except for replacing the
polyolefinic resin in Example 1 with 24 parts by weight of
linear low density polyethylene (Ultzex UZ2021L, trade
name of products manufactured by Mitsui Chemical Co.) (60
wt% in the polyolefinic resin), 16 parts by weight of
branched low density polyethylene (J-REX LD L2111, trade
name of products manufactured by Nippon Polyolefin Co.)
(40 wt?® in the polyolefinic resin). The blending ratio of
the starting materials is shown in ([Table 1] and the

obtained results are shown in [Table 3].

Comparative Example 8
A porous film was obtained in the same procedures
as those in Example 1 except for replacing the

polyolefinic resin in Example 1 with 40 parts by weight of



Conpar atiive Exanple 6 A porous filmwas obtained in the sane procedures as
those in Exanple 1 except for replacing Lucant | TC600 wused in Exanple 1
with liquid paraffin (manufactured by Katayama Chem cal Co.). The bl ending
ratio of the starting materials is shown in [Table 1] and the obtai ned
results are shown in (Table 3]. Conparative Exanple 7 f9ppiess boddn was
obtained in the sane procedures as those in Exanple 1 except for replacing

the polyolefinic resin in Exanple 1-6th 24 parts by weight of |inear |ow
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Exanpl e 1 except for replacing the polyolefinic resin in Exanple 1 with 40
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(U tzex UZ2021L, trade

results are shown in [Table 3].

Comparative Example 9

A porous film was obtained in the same procedures
as those in Example 1 except for adding 3 parts by weight
of castor o0il to the composition in Example 1. The
blending ratio of the starting materials is shown in

[Table 1) and the obtained results are shown in [Table 3].



name of products manufactured by Mtsui Chemical Co.) (100 w%in the

polyolefinic resin). The blending ratio of the starting materials is shown
in [Table 1] and the obtained results are shown in [Table 3]. Conparative

Example 9 A porous filmwas obtained in the sane procedures

Exanpl e 1 except for adding 3 parts by weight of castadP @itoben 20pe

conposition in Exanple 1. The

shown in

stretching, at least in machine direction, a filmnolded froma

conposition

as those in

containing 25 to 55% by wei ght of polyolefinic resin and 75
to 45% by weight of inorganic filler, in which the polyolefinic resin

bl endigyratio of the starting naterials is
[ Tabl e 1] and the obtained results are shown in [Table 31. 19
Cct ober 20fat i127cWhahed sSsClained is 1. A porous fil m nmanufactured by

conpri ses 98 t @ 70%dusweifghtn abnhfseaired oy denstdyimpl wet hykeneiand 2 to

30% by wei ght of branched

| ow density pol yet hyl ene having density of from
0.910 to nh@40eq/ Alizecanenwhernei fitthe eIgesdi tif@Bmf urEt hetorgaistiaias 0. 5
5 parts by weight of liquid ethylene-a-olefin oligomer having a kinetic

to

Vi scosi ty adnt4Q€ihgons500t 6520800Qe R Sef pbasatfanitO@eparnit sndy7sei ght of
the conposition, the porous filmhas a noisture perneability of from 1500
to 4000 g/u2, 24% by aneightunbforimesganot t heckness ofif). 15wioicH esBe and t he

polyolefinic resin comprises 98 to 70% by weight of linear
low density polyethylene and 2 to 30% by weight of branched
low density polyethylene having density of from 0.910 to
0.940 g/cm’, and wherein the composition further contains 0.5
to 5 parts by weight of liquid ethylene-a-olefin oligomer
having a kinetic viscosity at 40°C from 50 to 100000 mm?/sec
based on 100 parts by weight of the composition, the porous
film has a moisture permeability of from 1500 to 4000 g/m? 24
hr and a uniformness of thickness of 0.15 or less, and the
ratio (S¢/Ty) of the rigidity (S;: mm) relative to the
thickness (Ty : pupm) is from 1.3 to 2.2, the ratio (Tg/Ty) of
the exudation start time (Ts : min) relative to the thickness
of the porous film (Ty : um) is at least 0.2 and the ratio
(Tg/Ty) of exudation end time (Tz : min) relative to the

thickness (Ty : pum) is at least 0.4.

2. A porous film as defined in claim 1, wherein the

thickness of the porous film is from 10 to 300 um.



ratio (ST/TH) of the rigidity (ST: mm relative to the thickness (TH: m
is froml1l.3to 2.2, the ratio (Ts/TH) of the exudation start tine (Ts :
mn) relative to the thickness of the porous film(TH: n) is at |least 0.2
and the ratio (TE/TH) of exudation end time (TE min) relative to the
thickness (TH: m is at least 0.4. 2. A porous film ag9deftched 2046¢claim 1,
wherein the thickness of the porous fid-mis from10 to 300 m 19 Cctober
2006 -28 3. A nmethod of manufacturing a porous filmas defined in claiml
or 2 of nolding a filmfrom conposition containing 25 to 55% by wei ght of
pol yolefinic resin and 75 to 45% by weight of inorganic filler, and
stretchingst he Ahugeolddi nefl mdddmacatirigqss porddre smehi ng didexahlean, which
conprises wusing resin containing from98 to 70% by wei ght of linear |ow
density polyetilyiheneoand bromdZaitrey 30%6 by b on@bsht apehesht diewndensity
pol yethyl ene as the polyolefinic resin, adding fromO0.5 to 5 parts by

wei ght of 2% quéddset hy{ eneighl &f | fol@ilicgonee based 8Rd 108 par assbyywei ght
of the composition and taking up the filmwhile stretching at |ine speed
at | east ofieidd0 0 Nindrdypabc Stietahi nthd rirBecAnedi fige difectdrindd A

manuf acturi ng nethod of a porous filmas defined in claim3, wherein the
stretchi ngffBaet at ateakeasin i Bhé h@acABahi Aerdet et ovhish at d@gstisés2 ti nmes.

using resin containing from 98 to 70% by weight of linear low
density polyethylene and from 2 to 30% by weight.of branched
low density polyethylene as the polyolefinic resin, adding
from 0.5 to 5 parts by weight of ligquid ethylene-a-olefin
oligomer based on 100 parts by weight of the composition and
taking up the film while stretching at line speed at least of

100 m/min upon stretching in the machine direction.

4. A manufacturing method of a porous film as defined in
claim 3, wherein the stretching factor at 1least 1in the

machine direction is at least 1.2 times.



