Porous Film and Manufacturing Method Ther eof Background of thSFJ? tjon
~Field, of the Invention This invention concerns a porous filmand a éggﬁ%d

of manufacturing the sanme. Mre specifically, ulm“mm mﬂﬂm\m(o a porous film
_having excellent noisture pernmeability, flexi m udati on
“resistance. Further, it relates to a manufacturingsiethod capabl e of
formng and stretching the porous filmhaving the characteristics
descri bed above at a high speed. Statenment of Related Art Various nethods
of manuf act uri ngopoueusifiml ardbyansfretalring e theds{Themreode direction
films formed by adding inorganic fillers and various kinds of oils and
waxes to polyolefin resins and causing voids due to interface peeling

between the inorganic filler and the polyolef in have been pr
far. Si nggcﬁggoﬁgaogg the! fRveRtabned by the nethods have nanmemm’mm”mws
at the inside, they do not allow liquids to perneate therethroughooth | €

havi ng hﬁg%lgng§tgﬁg PRCER&RLAhI ty. Wilizing the above-nentioned property,
t hey have been wused in a wide range including sanitary naterials such as

di sposabl e papefy, fli apgiSntRoh! dbABeTRECTd PSrSUS N 28mWAHE" a method

of manufacturing the same. More specifically, it relates
to a porous film having excellent moisture permeability,
‘ flexibility and exudation resistance. Further, it relates
to a manufacturing method 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 polyolefin resins and causing voids due to
. interface peeling between the inorganic filler and the
polyolefin have been proposed so far. Since the porous
films obtained by the methods have many minute voids at
the inside, they do not allow 1liquids to permeate
therethrough while 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



1 proof sheets, reflection filnms and electric cell separators. However,
~such films containing a great anpunt of inorganic fillers involve a
drawback upon preparation and stretching in that filmformtion and
~stretching at high speed are difficult. That is, incorporation of the
“inorganic filler worsens draw down, to cause breakage and fracture of
films, pinholes upon high speed filmformation and stretching to hinder
the i nmprovenent of the productivity. This trend is renarkabl e when the

t hi cknesproof t hehéets i s refiimediand iftilves beed di élécbtict o cekbduce
uniformfilms by filmformation and stretching at high speed. Further,
when thegppa@usolrsl.ns are used as the material for the disposable diapers,
it has been denanded for the performance of not perneating urine or the

l'i ke but allowi ngwedéy,t kadi stune tdbmeditEiadie at hpredtr amghntDependi ng on
the water absorptive polymers O used in the disposable diapers, a slight

amount of n3ughage Malias aneRdBvdBy heawbatR UpRnAlmaktidMeandn such a
case, urine tends to be oozed fromthe porous film Anmong the problens
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met hod o Ing “castor oll as third ingredient to resin conposition
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inorganic filler worsens draw down, to cause breakage and
‘. fractu:e of films, pinholes upon high speed film formation
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 like 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. 1In 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 oil as third ingredient to resin composition
comprising polyolefin resin and inorganic filler for

improving the uniformness of thickness and



stretching/ nol ding property at high speed. However, although the uniform
- thickness and the stretching/noldability at high speed can be inproved to
some extent according to this method, it 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 ymer and polyester as third ingredient. However, although the proposed
porous filmhas favorable uniformthickness and flexibility, it involves a

probl emsstpet BRiAYUABLAOAG I psbpearge aft t he dgh | repdad ! her Manevelapanese
Patent Publication No. 15090/ 1987 proposes a porous film containing

liquid opypayulMdr ocaghen pol ymBEozsm t hi r dhiidkgrerd ent . di@rever .tidd t hough
this porous filmis inproved for the exudation resistance, it stil

i nvol vesgaroPERARLEMbRakBe 140y (MBS §nOfsgddLkrass wadihBeovbbhexidility. 0
Summary of the Invention An object of this invention, in view of the

foregoin BEOQ-.I,?@&@, | ScLOr@iRY! 48 2y oMethbhm havi 89i1exgekkert 4misture
perneabi??ty, ex”bi??tyrandgexudation resi st ance, aé wel | as provide a
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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 1is
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
foregoing 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.



overconme, upon preparing a porous filmby stretching a filmnolded from
,conp05|t|on containing from25 to 55% by weight of polyolefinic resin and
ftom 75 to 45% by weight of inorganic filler at least in a machine
~direction, by wusing resin containing 98 t0O 70% by wei ght of Iinear |ow

- density polyethylene and 2 to 30% by wei ght of branched |ow density

pol yet hyl ene as the polyolefinic resin and adding 0.5 to 5 parts by wei ght
of liquid ethylene-a- olefin oligoner based on 100 parts by wei ght of the

conposi tion andyhavg achikayed Jre reesesit i nyeadies, Thak | prddum
i nvention provides a porous film nolded from conposition containing 25 to

55% by I C n d t |
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filmis P?oﬁnﬂﬁﬂ?Q%F4ﬁﬁb ey RE. et b ?%rﬂﬁ&? 5P hi%hkness of

the porous filmis
using resin containing 98 t0 70% by weight of linear 1low

. 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 1liquid ethylene-a-
olefin oligomer based on 100 parts by weight of the
composition and have achieved the present invention.

That is, 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 low density polyethylene, and
contains 0.5 to 5 parts by weight of liquid ethylene-ca-
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



0.15 or less, (3) the ratio (ST/TH) of the rigidity (ST : nm relative to

- the, thlckness of the porous film(TH: n is from1l.3 to 2.2, (4) the
ratio (Ts/ TH) of the exudation start time (Ts : nmin) relative to the

thi ckness of the porous film(TH: pin) is at least 0.2, the ratio (TE/ TH)
- of the exudation end time (TE: min) relative to the thickness (TH: pm
is at least 0.4 and (5) the thickness of the porous filmis 10 to 300 pin,
respectively. Another invention relates to a nmethod of manufacturing
porous frménthoneddithgtto this invention described above, which is a nethod
of manufacturing a porous filmof nolding a filmfrom conposition

conpri si ng) Rérheabdb¥i by e giie ofopohyoEelnniic riasom aRA0O7Fot 1 GEYH by

wei ght of inorganic filler and stretching the thus obtained filmat |east
in the nach?ywﬁc&46ﬁijon, whi ch conprises using resin containing 98 to 70%
by wei ght o |l i near | ow density polyethylene and 2 to 30% by wei ght of

branched b 9w genginti R@nkaishyb £ne a3 die 520l yo! thlen|§015015§3|flilﬁ\ddi§19 0.5
to 5 parts by weight of liquid ethylene- a-olefin ollgomer based on 100

parts by mebgPE 8L thgg conposition and taking up the filmwhile stretching
the sane af [east at the |ine speed of 100 minmin upon stretching in the
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the thickness of the porous film (Ty : um) 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 (T : min) relative to the thickness (Ty : um) is at
least 0.4 and
(5) the thickness of the porous film is 10 to 300 pm,
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



stretching factor at least in the machine direction is preferably at |east
1.2 ti.mes. O The porous filmaccording to this invention has excellent

noi sture perneability, flexibility and exudation resistance. Further,
~according to the nmethod of manufacturing the porous filmof this
“invention, the porous filmhaving 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 |east of 100 nimn.
Accor di ngeyint hddpogou$ . 5f itbmSofpatritiss biynweritghan afs lexquishwthylsafed as t he
materials such as sanitary materials f or disposabl e paper diapers,

bui | di ngaBlgkial Sof Dot ebalge@of ofiheris, paiekl a5y i e ifgHtmsoandad ectric
cell separators (materials for). The exudation start tine and exudation

end tinmecempokheipar aifa f thRihg WP StheVveEillndnwHERSS seaktienimgastied by
t he met hods described in the bel ow specified exanples. 6 Description of

PreferredagBbodimenbasthi ati nvygat i oinés ipebe expl ald@d mmet aipen The
porous filmaccording to this invention is manufactured by adding

'norgahlgt&bkhﬁ&ngnénathbqﬁhéh@heyh&&@c%r%befIn ol i goner each in the
speci fied amount fo po yolefinic resin to formresin conposition, nolding

the resin conppgi hghasackhkThanthst A6k ChiMb-ibed husooll aiieg O film

at least in the nmac |ne |rect|on

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 4invention 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.



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 wei ght
of branched |ow density polyethylene. As the linear |ow density
_polyethyl ene, those having density of from0.910 to 0.940 g/cn8 and nelt
index of fromO0.1 to 20.0 g/cnB are used. As the branched | ow density

pol yet hyl ene, those having density of from0.910 to 0.940 g/cnB and nelt
index of fromO.1 to 20.0 g/cnB are used. |If the content of the branched
| ow denshéycpopyedbhybenPrefekresd Einbod2fehys wei ght, the uniformess of
filmthickness is wrsened. Further, if the branched | ow density

pol yet hyl ene exmeasd i308nbyoneiightto Sabbgphaghedpead ddtanifsar matheon
becomes difficult. In the polyolefinic resin used in this invention,

ot her pOﬁB&P&@éiPiﬁmr8é58§d§ki§h_tésth9\é’ der&nith apol e infad e turi@hhygensi ty
pol yet hyl ene, pol ypropyl ene, linear |ow 7 density pol yethyl ene and branched

o denysda gl ELIERE, ol hecsogoe, lul e deNaAn dlapel, (he

density an ne i'ndex ‘may be m xe ensity
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. £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 linear 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.
As the branched low 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/cm3 are used. If the content of the
branched low density polyethylene 1is less than 2% by
weight, the uniformness of film thickness is 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 low



be .the resin prepared by using a nmulti-side catal yst such as Zegler
:catalyst or may be the resin manufactured by wusing single site catalyst
such as netal | ocene catal yst. Commercial products of the linear |ow
~density pol yethylene used in this invention can include, for exanple,

- U tzex UzZ2021L, U tzex UZ2520F, Evol ue SP1540 and Evol ue SP2040 (trade
name of products manufactured by Mtsui Chem cal Co.) can be nentioned.
The conmmercial products of the branched | ow density pol yet hyl ene can

i ncl ude, déhsabpnpédg&ihilenesoand0Brancheéd dawe denshitydpetlye thaemact ur ed by
Mtsui Chemcal Co.) and J-REX LD-L211 (trade nane of products

manuf act emtdoliy tidepmmoge| bl henrafge) ifheviewrgféinthef denentysehd n thi s
i nvention can include, for exanple, calciumcarbonate, bariumsulfate, 8
cal ci um enéf ale@dt biariddesn mayberatmixemgweshurstHyy dL ixéste, Loal @Enyidy
hydr oxi de, zinc oxide, magnesium oxide, titanium oxide, silica and talc.

Anong t hgplyeehglene Camdnalfe antankaeidum swl fades e poafyitigd.enthe
average grain size of the inorganic filler is preferably 20 mor less. It

is furthernphef 27 ablngd O dyP Ohekess orbtasy Oknl- 5p\59;})1§s@mo§i % iei ng nost
preferred. Further, the inorganic filler applied with surface treatnent
for improNi,BdtiBR. The mixing ratio of other polyolefinic resin
is preferably within 50% by weight based on the entire
. amount of the linear low 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 low 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, barjium sulfate,



di spersibility with the polyolefinic resinis preferred. As the surface
:treatment agent, those capable of covering the surface of the inorganic
filler to nmake the surface hydrophobic are preferred. For exanple, higher
~fatty acids such as stearic acid or lauric acid or nmetal salts thereof

- can be nentioned. The conpositional ratio between the polyolefinic resin
and the inorganic filler is from25 to 55% by weight of the polyolefinic
resin and from75 to 45% by weight of the inorganic filler. As a preferred
range, tédmlciohychdffiatie, r baimiums €avherateo IGRGNRs M ghy dnexides
inorganic filler is from70 to 50% by wei ght. Wien the content of the

i nor ganigldminen hgdresideharzissddwideel ghtgnesiumsogifigi cdlittangum

comuni cate to each other adjacent voids forned by peeling at the
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Further, if the content of the filler exceeds 75% by weight, the 9
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stretching difficult. The porous filmaccording to this invention is
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ol i gonmer 1s for
" 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

polyolefinic resin is from 30 to 50% by weight and the

inorganic filler. As a preferred range, 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



copol yneri zing ethylene and a-olefin. Aliquid ethylene- a-olefin oligoner
-having a kinetic viscosity at 40C (JIS K-2283) of 50 to 100,000 m®/sec is
preferred. Further, ethylene-a-olefin copolymer introduced wth polar
groups such as a maleic acid group and nodified wth acid is also used.

- Exanpl es of commercial products can include Lucant HC150, HC600 and A5515
(trade nane of products manufactured by Mtsui Chemcal Co.). The

addi tion anount of the liquid ethylene-a-olefin oligoner gives an effect
on the de3prgstbphi tgf baheeefilme upul yeltekitehyviag niandinsw fiiwgregdni c
filler, the film noldability, stretchability and flexibility. If the

addi t i onmakingt the sheeéthyhgndififakcefltn ol igoner is insufficient, no
satisfactory dispersibility between the polyolefin resin and the inorganic
filler can be oM&i naskcifs t Eillack ackotrdanigl exbbi thiy |invdwetbint aideed film
and it is O difficult to obtain a uniformy stretched film On the

contrarymahtifhbeuadd biyors tradbtinds, exeesesveint hactime PEIFRADidri ty is
wor sened. In view of the foregoings, the above-nentioned range is

preferred feQnud hgo A t £06m B0 Wnpofi thilkd |dsnisheidy| g8eta- alsaf ivy
oligonmer. In this invention, other additives enployed for wusual resin

composi t@agnakebe, Hadete SURh AdSd 1488 750l NSUIYE Jogrxap! e,

anti - oxi heat stabilizers, Iight stabilizers, UV-ray absorbents,

gggtn ' g[ | ZhN9ndgeinSe U LANGS Y |4 CLONENPE 39°REindN . sOHRFKE Ng
‘. parts by weight of liquid ethylene-a-olefin oligomer based
on 100 parts by weight of the composition.

The liquid ethylene-a-olefin oligomer is formed by
copolymerizing ethylene and a-olefin. A liquid ethylene-
o-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 copolymer introduced
with polar groups such as a maleic acid group and modified
with acid is also used. Examples of commercial products
can include Lucant HC150, HC600 and A5515 (trade name of
products manufactured by Mitsui Chemical Co.).

The addition amount of the ligquid ethylene-o-olefin
oligomer gives an effect on the dispersibility between the
polyolefin resin and the inorganic filler, the f£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

10



anti-statics, slipping agents and col orants. The porous filmaccording to
~this i,nvention is manufactured by the follow ng nethod. After m xing the
polyolefinic resin with inorganic fillers and Iiquid ethylene-a-olefin
~oligonmer and, optionally, other additives, they are m xed by using a m xer
~such as a Henschel m xer, super mxer or tunbler type m xer, kneaded by an
ordinary single axis or double axis screw extruder into pellets. Then, the
pellets are nelted and formed into filnms at a tenperature of at |east the
mel ti ng pei Mackofint Mhepad Ientiafini tryesim, thadopteiredbfylm edpdrtatis e of at
| east +200C hi gher than the nelting point of the polyolefin resin but

| ower thafrtheudecaposbtaon af eHREfSEMIP tlheeeehedbyriEmng baownewl di ng
machi nes such 11 as an extrusion nol di ng machi ne equi pped with a T-die and

an infl agbaergeldi noF MeeRI Ned @Ot PPedmdunt aisi leidedsidiec, tRepedidi ng on
t he case, the conposition can be directly formed into a filmby a nolding

machi ne BitREUL1RY tyaY sOfworRRldedt 5. THeyidwsof OkARd foreBdihgaibitasd ed to

stretchihg wthin a tenperature range fromthe roomtenperature to the

sof teni ngE;?egghFﬂftinsar #ahge( Y3 WS ERATULEhY (iR adBiliinsh AGRAIMH N0 O

JI'S K-67 east I'n the nac rection by at ast 1.2 tines.
the strebintRY T36EGR PERPLEBerHanLEEan SHAZOMPRe noi sture  permeabi ity of
the porous fil rq:rks 11.193'\.Aser eJ.qlvte%t%rns,enotttﬁ%r 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 1liquid
ethylene-oa-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

11



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 S for the stretching factor is about ten tines. Min

~ characteristics of the porous filmaccording to this invention
manuf act ured as descri bed above are as shown bel ow. Moisture perneability:
1500 to 4000 g/n2 24 hr. Thickness: 10 - 300 m Uniformess of thickness:
0. 15 or &esan Baitiras(iSh hdldimdl Znaclgink t ggiSipedmaiithoat M-cddressnd TH : n):
1.3 to 2.2. 0 Ratio (Ts/ TH) of exudation start tine (TS : mn) relative to
t he thicknessffiatdionMholdingemath@n?. ebatippedlWith) apfcireuldat idire.end tinme
(TE: mn) relative to the thickness (TH: nm) : at least 0.4. Exanple

Exanpl espapen@nayn el eWel atafxpl inRi NGomPbsit N¥LNtdN br tdiaferaner et el y.
This invention is not restricted to such exanples. The noisture
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solution of the surfactant, the rigidity and the wuniformméss of the film
thi cknesg qqg¢yal ues neasured by the follow ng methods. (1) Misture
PernmeabiTIty Fg/nﬂ 24 hr) Ten sheets of specinens (10 cmx 10 cnm) were

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 1least 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 (Sr/Ty) of

12



sanpled fromthe porous filmof 40 pmthickness, neasured according to the
~method specified in ASTM E-96 under the <conditions at a tenperature of
40C, a relative humdity of 60%and using a purified water nethod, and an
~average value thereof is calculated. The nmeasuring tinme is 24 hours. The
“distance between the specinen and the water surface at the initial stage
of nmeasurenent is 8 nm 13 9 (2) Exudation start tine (mn) and end tine
(mn) for the aqueous solution of surfactant. A specinmen of the porous
filmof Zbhghamtihi@essmny 1 othdednedssufT,act apin)sol L3 omo( a?. 2gueous
solution of 0.005% by weight of R kemal B-207; trade name of products
manuf act Raedoby TRV ken VEt @XudaCdon istarstedt fife an Ts X uddin )onreranbée ng
solution. The specinen filmis placed on a glass plate and a ring of 5 cm

di aneter +agndhd emicheledtt (5 P! amgd Gheneert Bhe sokakiien (dgse;) bhed above
was dropped by 10 ml to a specinen into the ring by using a syringe and

the stat gx@haexedatdd tombhe gl a§Smph?_t &dIatiGRsetyednkel o dbge g ass
pl ate. The exudation start tine is defined as the instance when an opaque

pin poin portion .p mmdi aneter appears within the circle of 5
cn1diane33?,' ndPth%{eggggﬁighéénd time is defined as the instance when

t he opaque portion prevails over the entire surface of the circle of 5 cm
dianeter. Both for the exudation start time and exudation end tine, a

Example

" Examples are shown below for explaining this
invention further concretely. This invention 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.

13



speci men i nproved with the exudation property shows |onger value. The test
~1s conducted at roomtenperature of 25C. (3) Rigidity (mm The rigidity is
measured in accordance with the nethod specified in JI'S L-1096 (cantilever
.nmethod). <Preparation of Specinmen> The filmof 200 nmw dth, 300 mm 14
"length and 40 mthickness was wound around a carpenter's square of 25 nm
width and then the square is drawn away. The thus obtained flat wound
product (25 mmw dth and 300 mmlength) is pressed by a roller of 1 kg

wei ght by2dnE&xudediipnocetamn simeokenim) paepaeddatipeci(md®) fqu)the

Uni formmess of Film Thi ckness Three sheets of specinens are sanpled from

t he poragaebuknsoflu4@om bifi ckméastpb®l cmin machine direction, 5 cmin a
direction perpendicular to the machine direction] are sanpled fromthe
porous film of AOspatimkfkBesghangoibast FHigkness 15 easiictheads 300
measuring points in total each at a longitudinal 1 cm distance or

i nterval prbyidsidng &t bagkaesanteaslutigngalge agquUeRLSHE AL 0BGAUEE No. 25,
manuf act ured by PEACOCK Co.) to calculate an average thickness (X),

maxi mum phipgkress, wdMuft el RireMam Bhpoknessa@y Nany e flepesdadces to
calculate [(MAX) - (MN]/(X) which is defined as the wuniformmess of the

filmthi gkAesactE®®! &y 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

specimen improved with the exudation property shows longer

exudation start time and exudation end time, a

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 mm

14



After mxing 38 parts by weight of linear |low density polyethylene (Utzex
- UZ2021L, trade nanme of products manufactured by Mtsui Chemcal Co.) (95
W% in polyolefinic resin), 2 parts by weight of branched | ow 15 density
pol yet hyl ene (M rason F967, trade nane of products manufactured by Mtsu
“Chemical Co.) (5 wt%in polyolefinic resin), 60 parts by wei ght of cal cium
carbonate (SST-40, trade nane of products manufactured by Dowa CALFI NE
Co.), and 2 parts by weight of Lucant HC600 (kinetic viscosity; 9850

m2/ sec, 1amgth aahdr éd lpyn MHixikne sshevma<avo@od ) aaeuhfie aetcayipemdex-'al ef i n
oligonmer in a tunbler mxer, they were uniformy kneaded at 230C by wusing
a t andensdqyaee knogadisngunexwidicker andndhieabriheat sguarg ois pdichens awalyt.er
melting the pellets and formng theminto a filmat 240C using an

ext rusi oph8okHUBY obRGANRA FfAGH RERthdV produdt d( 25 mbhewliidkm wasl rBooaxi al |y
stretched in the machine direction between a preheat roll and a

stretchipg nehgthgatiad pLedO€a Yyt ke SdIRI€hbAY 1f a6d Oe DFht 29 tdmees and at
the line speed of 200 mMmn to obtain porous filnms of 25 mand 40 , m

thi cknesgecEgehcatibhestEbREAELEPLEhhEE af shBeiBHS obtained porous filns
was neasured by the nethod described above. The blending ratio of the

starting material is shown in [Table 1] and the obtained results are shown
in [Table 2]. Exanple 2 A porous filmwas obtained in the sane procedures

(4) Uniformness of Film Thickness

. Three sheets of specimens are sampled from the
porous film of 40 um thickness ([101 ocm 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 longitudinal 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 1low
density polyethylene (Ultzex UZ2021L, trade name of
products manufactured by Mitsui Chemical Co.) (95 wt% in

polyolefinic resin), 2 parts by weight of branched 1low

15



as those in Exanple 1 except for replacing Lucant HC600 wused in Exanple 1
W th Lucant HC150 (manufactured by 16 Mtsui Chem cal Co., kinetic
viscosity: 2200 mm 2/ sec). The blending ratio of the starting material is
_shown in [Table 1] and the obtained results are shown in [Table 2]. Table
"1 9 0 LL Branched LD CaCO3 digomer (parts by weight)arts b weight)(parts
by weight)(parts by wei ght) Exanple 1A 38C. 260E: 2 Exanpl e 2A: 38C. 260F: 2
Exanpl e 3B: 38C. 260E: 2 Exanpl e 4A: 38C. 260G 2 Exanpl e 5A: 38C. 260E: 1 Exanpl e
6A: 38C. 2@@hs4 thx prllye thx12ale qo0kad duofy,6 Examrde Infands @R Gidtd Rudos.
Exanpl e 2A: 38C. 260E: 0. 2 Conp. Exanpl e 3A: 38C. 260E: 8 Conp. Exanpl e

4A: 38C. 26@nuEadureganpbe SAMBB86u260chenGgl BEcopl e §A: 38kt260Jik Conp.

Exanpl e 7A: 24D: 1660E: 2
polyolefinic resin), 60 parts by weight of calcium
carbonate (SST-40, trade name of products manufactured by
Dowa CALFINE Co.)( and 2 parts by weight of Lucant HC600
(kinetic wviscosity:; 9850 mm?/sec, manufactured by Mitsui

Chemical Co.) as the ethylene-c-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

16



Conp. Exanpl e 8A: 40-60E: 2 Conp. Exanple 9A:40-60E.2 H:3 LL: |inear |ow
~densi ty pol yet hyl ene Branched LD: branched | ow density pol yet hyl ene

A igoner: ethylene-a-olefin oligomer A Utzex Uz2021L, trade nane of
_products manufactured by Mtsui Chenmical Co. B: Evolue SP1540, trade nane
“of products manufactured by Mtsui Chemcal Co. C Mrason F967, trade
nanme of products manufactured by Mtsui Chemcal Co. D J-REX LD L211,
comer ci al name of products manufactured by N ppon Pol on efin Co. 17 E
Lucant HEA@Euit Chseicarte Cof. ,pkddediis Vamcomdtyr:e@209 i’y ser) Chefheal Co.
F: Lucant HC150, trade nanme of products manufactured by Mtsui Chem cal
Co. G LwdanidifgdXatilor ade thass tefr thimy uedte rmierluf o talieeh bin Matsle

Chemcal Co. H Purified castor oil, trade name of products manufactured
by Ito Sailyun@ the odité@nedlRsulltadareashown AnOdues gr@uf act ured by
Mtsui Chemcal Co. J: liquid paraffin, manufactured by Katayanma Chem cal
Co. 0 18raple 1
LL Branched LD CaCOs 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 § A:38 C.2 60 EA
. Example 6 A:38 C:2 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 A40 - 60 E:2

Comp. Example 9 A:40 - 60 E%

LL: linear low density polyethylene
Branched LD: b;anched low density polyethylene
Oligomer: ethylene-c-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.

17



C=0CO0:- O U Na) a) Cl_wOrmd CO E -0000r OO 00000000
. S-o00COoorntico Errr~rrr E 5 Ent>Mu-)CO 'En Ef-CO-N-f-COCO E
=0C0OCO0CO0 coNoON-w Ful G

E: Lucant HC600, trade name of products manufactured by
Mitsui Chemical Co.
F: Lucant HC150, trade name of products manufactured by
Mitsui Chemical Co.
G: Lucant A5515, trade name of products manufactured by
Mitsui Chemical Co.
H: Purified castoxr oil, trade name of products
. manufactured by Ito Seiyu Co.
I: Hiwax 210P, trade name of products manufactured by
Mitsui Chemical Co.

J: liquid paraffin, manufactured by Katayama Chemical Co.

18



H
) COf

E

A1TpTbTY 'S

SSOUNOTY] WTJ :HL

swT] pue uoTiepnxy :3]
SwT] 3Ie3S UOTIepnxXy :°5%

EEEEEEE COXCOCOXCOCO wwwwwww 4)

OOONOOCONN 0000t i COO) 0000000 LO F--KrMvM tr N NOOONCOC")
. aaaacl

rrrrrrO E E
4) NNd) 4) NN af |

CENNFr NN CU L NOOOOO0D 0000000 C ) - CONC(' ) U)NO ENNNNNNN @) d 1 NC')

0 900 9l 9 080 ¢80 (14 €l 0002 . 9dwex3
0 200 L'} 99 7 60 LA X4 00ce 9 8|dwex3
O 010 6l 174 08°L 960 114 ve 00S¢ G 9|dwex3]
o) 600 gl €l 8C') 890 [43 Ll 005¢ ¥ a|dwex3
0) 010 gl 0L 8yl ¢L0 L€ 8l 002¢ ¢ a|dwex3
) 800 Iy 69 ov'l 080 1 0¢ 0092 Z aldwex3
o) 200 8l ¥ ¥9'l 88°0 (34 [44 00¥¢ | aidwex3
uoljen|ens SSOUNOIY} JO (wrijww) () (W unw) (wrjuiw) (unw) (uw) M_F___me__”_:\waﬂ
l[lAQ | SSeuLLOUN HLAS Kupibry HIAL ML L SL SIMISION
¢ 9T9elL




4) ENWXxH C1HEEH Exanple 3 A porous filmwas obtained in the
.sane procedures as those in Exanple 1 except for replacing the
polyolefinic resin in Exanple 1 with 38 parts by weight of Iinear |ow
~density polyethyl ene (Evolue SP1540, trade name of products manufactured
"by Mtsui Chemcal Co.) (95 W% in the polyolefinic resin) and 2 parts by
wei ght of a branched |ow density pol yethyl ene (Mrason F967, trade nane
of products manufactured by Mtsui Chenmical Co.) (5 W% in the

pol yol efgwampI€san). The blending ratio of the starting materials is shown
in [Table 1] and the obtained results are shown in [Table 2]. Exanple 4 A

porous film wag opbabiied fiinnt heasasBtaineaduresth@s shines protdaang e 1
except for replacing Lucant HC600 wused in Exanple 1 with Lucant A5515

(manuf aciyred fyse M faui fhampral €0. d&kd&btC \HozCOSkeY1ad4RG0 R/ sec).
The blending ratio of the starting materials is shown in [Table 1] and

(oL ISR IERIALS BRI EARD IR ki Dt o R T4 m v
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 A5515 (manufactured by
Mitsui Chemical Co. Kinetic viscosity; 14600 mm?/sec). The
blending ratio of the starting materials 1is 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.
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as those in Exanple 1 except for changing the addition anount of Lucant
~-HC600.in Exanple 1 to 1 part by weight. 20 The blending ratio of the
starting nmaterials is shown in [Table 1] and the obtained results are shown
in [Table 21. Exanple 6 A porous filmwas obtained in the same procedures
“as those in Exanple 1 except for changing the addition anpunt of Lucant
HC600 in Exanple 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

[ Tabl e 2fhe Exdamplddng A guroust f thm wasirdhina meatténiahe sanshpwocddures as
those in Exanple 1 except for replacing the polyolefinic resin in Exanple
1 with 3praBLéslbyanei ght ebtalihsdarekaltdeaset ghpahyénhyTebée( Uit zex
Uz2021L, trade nane of products nmanufactured by Mtsui Chemical Co.) (80
w%in the polyolefinic resin), 8 parts by weight of a branched | ow
density pol yethylene (J-REX LD L211, trade nanme of products manufactured
by Nippogxgﬁbxglgfin Co.) (20 wt% in the polyolefinic resin). The bl endi ng
ratio of the starting materials is shown in [Table 1] and the obtained

results are Shoﬁmgbgo[lgaqili 2] wa§0BR20hAhkYe X apRbe shrR RFQRSadiddn was

obtained in the same procedures 21 as those in Exanple 1 except for

{)ielpl aci ng Lugante HOROGe stk 1 B RGSEIE oW tdh&deiny ehk (Qudidigd castor
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 low 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 L2211, 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

21



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]. 0 Conparative Exanple 2 A porous filmwas obtai ned
~in the same procedures as those in Exanple 1 except for changing the
“addition anmount of Lucant HC600 in Exanple 1 to 0.2 part by weight. The
blending ratio of the starting nmaterials is shown in [Table 1] and the
obtained results are shown in [Table 3]. Conparative Exanple 3 A porous
fil mwasaebtidicmd in Exampdee Dr egedpteforasréepbaeing Exeapitte HC&Xept for
changi ng the addition anount of Lucant HC600 in Exanple 1 to 8 part by
wei ght . ugka hirenBkagplatilo with heastart ioig neperifiedi sasttomn oil, [ Tabl e
1] and the obtained results are shown in [Table 3]. Conparative Exanple 4 A
porous f ikEgeasn&id aiofedpi-fdtbes s amuFaaetedEsbyas tdioseiyn Bxanple 1
except for not adding Lucant HC600. The blending ratio of the starting

mat eri al §pieS Wi ng) rddBH! 8rlltnandstidie 00 ahaedrigsyl is ahwEhoim in
[ Tabl e 3]. 22 Conparative Exanple 5 A porous filmwas obtained in the sane

procedur ¢§,p3% tlf]oi?xd' ‘Eh'éx%W%'a%n%de&%%lﬁtltfso%rbe%hx%%n&nLq%%tlel-@qOO used
in Exanple 1 wt wax (H gh wax 210P, trade nane of products

manuf act ured by N|tSUI Chem cal Co.). The blending ratio of the starting
materials is shown in

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 3].

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].

22



[ Table 1] and the obtained results are shown in [Table 31. 23 C 0CB..
CXXXKXXXXXX > > O > (1) 0 Cf) to 0)CO0000ti COOC) Ad) UOCC).----Nr 00000600
OOMLP) LC) MCOOOC, O E'-NNNr E 2-1 - 6 E

Comparative Example 5

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

23
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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 ratio of the
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 UZ22021L, 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 L211, 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

25
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ri 0) .rl1 a Conparative Exanple 6 A porous filmwas obtained in the sane
.procedures as those in Exanple 1 except for replacing Lucant HC600 used
in Exanple 1 with liquid paraffin (manufactured by Katayanma Chem cal Co.).
~The blending ratio of the starting materials is shown in [Table 1] and the
" obtained results are shown in [Table 3]. Conpar ati ve Exanple 7 A porous
filmwas obtained in the same procedures as those in Exanple 1 except for
replacing the polyolefinic resin in Exanple 1 with 24 parts by wei ght of

| i near | awndeamsi Lywpodgmres hyy enpe ivd tilaebenddZ2 VIt zekr adB208abe otrpdeduct s
manuf actured by Mtsui Chemical Co.) (60 wt%in the polyolefinic resin),
16 part snhyewaifghiraducty anahehdtaratens) tyi taly ethatharnel (Jo REX(10L211,
trade nanme of products manufactured by N ppon Polyolef in Co.) (40 wt%in
the pol yqhaf iifi cHESdNyold®iPlEentidith Y at ihedfo1ddteind afdtig Bt ehéals is
shown in [Table 1] and the obtained results are shown in [Table 3].

Conpar at ke E{aAP e ALY ol fhdwhvas ohhaneed |i iiddecv@nBL P4 PrEdUr es  as
those in Exanpl € 1 except for replacing the '

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 oil 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].
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polyolefinic resin in Exanple 1 with 40 parts by weight of 25 |inear |ow
~density polyethylene (Utzex UzZ2021L, trade nane of products nmanufactured
by Mtsui Chemcal Co.) (100 wt%in the polyolefinic resin). The bl ending
~ratio of the starting materials is shown in [Table 1] and the obtained
"results are shown in [Table 3]. Conparative Exanple 9 A porous fil mwas
obtained in the sane procedures as those in Exanple 1 except for adding 3
parts by weight of castor oil to the conposition in Exanple 1. The

bl endi ngwhati aso€lahmedt dsting materials is shown in [Table 1] and the
obtained results are shown in [Table 3]. 26 What is Cained is 1. A
porous filmnolded froma conposition containing 25 to 55% by wei ght of
polyolefinic resin and 75 to 45% by weight of inorganic filler, in which
the polyelefinig ppesiB FANMRY imeEsiB £0omM 0% RpmpRisgtiionf ddmeainimyv density
pol yet hyl ene and 2 to 30% by wei ght of branched | ow density polyethyl ene,

and cont agngo0585t By wiedlight fpwyghtequnild d i retdnd ene-to ol =f iy ol i gomer
based on 100 parts by weight of the conposition. 2. A porous filmas
defined {Bighdi ¢ WMEF§iRiéNEil1er, in which the polyolefinic
resin comprises 98 to 70% by weight of linear low density
polyethylene and 2 to 30% by weight of branched low
. density polyethylene, and contains 0.5 to 5 parts by

weight of liquid ethylene-oa-olefin oligomer based on 100

parts by weight of the composition.

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

kinetic +viscosity at 40°C of the ethylene-c-olefin

oligomer is from 50 to 100000 mm?/sec.

3. A porous film as defined in claim 1, wherein the
moisture permeability of the porous film is from 1500 to

‘ 4000 g/m?> * 24 hr.

4. A porous film as defined in claim 1, wherein the
uniformness of the thickness of the porous film is 0.15 or

less.

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

ratio (S¢/Ty) of the rigidity (Sr: mm) relative to the
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kinetic viscosity at 400C of the ethylene-a-olefin
-.100000 mm2/ sec.

_hr. 4. A porous filmas defined in claim31, wherein the unifornmmes
" thickness of the porous filmis 0.15 or less. 5. A porous filmas

inclaiml, wherein the ratio (ST/TH) of the rigidity (ST: mm

the 27 thickness of the porous film(TH: m is from1.3 to 2.2. |
porous fithicknedel bfie@dhenpolraum Filwh¢mgi n fuhp isafrom(TSBTHY »f2t he
exudation start time (Ts min) relative to the thickness of the por
(TH: run) is at least 0.2 and the ratio (TE/ TH) of exudation end tine

(TE: mn) relative to the thickness (TH: m is at least 0.4. 7. A porous
filmas @efinedai potlorism dilmhaseidefitfed hiakrassindf 11 hehpeeans thé
from10 to 300 m 8. A nethod of manufacturing a porous filmas defined in
any one oL tglai e, Ar )0 6£0f tAB! depGaatibhm 0Pt COMOSI(tT;ON: cant@j ni ng 25
to 55% by wei ght of polyolefinic resin and 75 to 45% by wei ght of

i nor gani
machi ne

eg_:altli‘?rre: @%&?%ﬂ&ﬂ@gstbf tRES pIURINE fid | (2L |gStid

rection, conprises using-resin containing from?98

by wei ght,iof; lineap howndensid YrReiyeihy)ene dPdexudation end time

(Tg : min) relative to the thickness (Ty : um) is at least

0.4.

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

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

8. A method of manufacturing a porous film as defined
in any one of claims 1 to 7 of molding a film from
composition containing 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 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 1liquid 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.
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from2 to 30% by wei ght of branched | ow density polyethylene as the
~pol yolefinic resin, adding fromO0.5 to 5 parts by weight of liquid

ethyl ene-a-ol efin oligoner based on 100 parts by wei ght of the conposition
~and taking up the filmwhile stretching at |ine speed at |east of 100
“m mn upon stretching in the machine direction. 28 9. A manufacturing

nmet hod of a porous filmas defined in claim8, wherein the stretching
factor at least in the machine direction is at least 1.2 tinmes. 29

9. A manufacturing method of a porous film as defined
in claim 8, wherein the stretching factor at least in the

machine direction is at least 1.2 times.
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