
EP 0 248 600 B1 Description This invention relates to porous film, and the
purpose of the invention is to provide porous film which is required to
have flexible hand feeling, good moisture permeable anti-leakage, and
strength together in the field 5   of sanitary materials, medical
materials, and clothing material. Especially the purpose of the invention
is to pro- vide porous film which is suitable as a component frthe
fastening function in cooperation with a fastening tape such as moisture
permeable anti-leakable film for disposable diapers, and which has the
above-mentioned properties together. Many trial for obtaining porous films
by kneading polyolefin resin with filler, melt-forming into film, and 10
stretching the film unlaxially or biaxially have been made heretofore.
These conventional porous films, In the case of unlaxial stretching, are
disadvantageously anisotropic in strength, that is, the tear strength in
the stretching direction and tensile strength in the transverse direction
are very low. in order to improve said anisotropy In strength, a method in
which film is stretched in a ratio as low as possible has been proposed,
but It is difficult to obtain uniform stretched film by such method. 15
The problem of anisotropy is resolved by applying biaxial stretching, but
this method causes the disadvan- tage of remarkably decreased
stretchability. On the other hand, mixtures comprising only polyolefin
resin and filer will not give porous films with flexible hand feeling by
stretching. Recently as the means to resolve these problems compounds which
contain liquid hydrocarbon or other additives as third component in
addition to polyolefin resin and filler have been proposed. 20  For
instance, liquid polybutadlene, liquid polybutene, and liquid polybutadlene
with hydroxyl group on the ends are disclosed as the third component for
improvement of the above-mentioned problems in Japanese Patent Laid-Open
JP-A-5815538 and liquid polyisoprene rubber in Japanese Patent Laid-Open
JP-A-58149925 re- spectively. However, the above-mentioned techniques for
improvement can not satisfy fully the requirement from the 25  view point
of the balance between moisture permeability and tearstrength In the
stretched direction (longitudinal tear strength). Especially when the film
is used, for instance, as a moisture permeable anti-leakage component
member of disposable diapers which is served for fastening function with a
fastening tape together, and if the longitudinal tear strength is low, the
stress is centered locally on the moisture permeable anti-leakage film
around the peripheral portion of said fastening tape to cause the breakage
around the fastening tape when said 30  fastening tape is fastened and
unfastened or during use, thus the usable field is limited extremely. The
inventors of the present invention had made effort to provide porous film
which resolves the above- mentioned problems, and found that the
longitudinal tear strength of porous film can be improved by adding
particular polyester as third component, with retaining flexible hand
feeling and good moisture permeable anti- leakage to attain this Invention.
35      A porous film of the invention comprises a polyolefin resin, a
flier and a polyester obtained from a polybasic acid, a polyhydric alcohol
and a monobasic acid having 14 to 22 carbon and/or a monohydric alcohol
having 12 to 22 carbon atoms, the film being obtained by melting and
moulding and then stretching. The invention film comprises the above
defined polyester, including two preferable embodiments, a polyes- ter
obtained froma polyhydric alcohol, a polybasic acid and a monohydric
alcohol having 12 to 22 carbon atoms; 40  and a polyester obtained from a
polyhydric alcohol, a polybasic acid and a monobasic add having 14 to 22
carbon atoms. It is preferable that a dibasic acid such as adipic acid,
succinic acid, a derivative of succinic acid and a dimeric acid is used as
the polybasic acid. The monohydric alcohol to form a polyester with a
polybasic acid 



has 12 to 22 carbon atoms. A monomer mixture of the same kind may be used
for the polyester. 45      It has a good permeability to moisture and
impermeability to liquid, being useful for a sanitary napkin. The present
invention will be described in detail hereinafter. Polyoefin resins used in
the present invention refer to polymers which contain principally
mono-olefin homopolymers and copolymers of ethylene, propylene, and butene,
examples Include high density polyethylene, low density polyethylene,
linear low density polyethylene, polypropylene, ethylene-propylene so
copolymer, polybutene, ethylene-vinyl acetate copolymer, and mixture
thereof. Among these materials linear low density polyethylene is
especially suitable because of flexibility and toughness thereof. In the
present invention, inorganic fillers such as calcium carbonate, gypsum,
talk, clay, kaolin, silica, diatom earth, magnesium carbonate, barium
carbonate, magnesium sulfate, barium sulfate, calcium phos- phate,
aluminium hydroxide, zinc oxide, titanium oxide, alumina, mica, zeolite,
and carbon black, and organic 55  fillers suchas powders ofwood and pulp
are used as thefiller. Thesefillers may be used separatelyor in admixt-
ure. Fillers with a mean particle diameter of [err] or less are preferably
used, and more preferably fillers of 10 [err] or less, and especially 0.5
to 5.0 [err] are used. 2    EP  0 248 600 B1 The surface treatment of
filter is important for homogeneous distribution of the filler in resins,
surface treat- ment agents which make the surface hydrophobic such asfatty
acids or metal salts thereof are preferably used. Polyesters used In the
present invention refer to polyesters of polybasic acid, polyhydric
alcohol, mono- basic acid with 14 to 22 carbon atoms, andlormonohydric
alcohol with 12 to 22 carbon atoms. The combination 5   of these acids and
alcohols are selected from the view point of the balance of affinity of the
polyesters for polyolefin and filler considering number of ester group In
an unit weight of polyester and degree of branching of hydrocarbon chain.
Polybaslc acid, polyhydric alcohol, monohydric alcohol, and monobasic acid
which con- stitute polyesters Involved in the invention will be described
In the following. Monobasic acids used in the present Invention are
monocarboxylic acids with 14 to 22 carbon atoms, 10 polybasic acids
includes dicarboxylic acids, tricarboxylic acids, and tetracarboxylic
acids, monohydric alcohols are monohydric alcohols with 12 to 22 carbon
atoms, and polyhydric alcohol Includes diols, trimethylol propane,
pentaerithritol, dipentaerithritol, sorbitol, and sucrose. If the number of
carbon atom of monobasic acid is 12 or less or the number of carbon atom of
monohydric alcohol Is 10 or less, probably because the balance in affinity
of the polyester for filler and polyolefin deviates 15  from the acceptable
condition, various disadvantages are caused, that is, the third component
is locally depo- sited during film formation, film is unevenly stretched,
or the longitudinal tear strength is reduced. Polyesters involved in the
present invention may be polyesters which are obtained by dehydration con-
densation of these polybasic acids and polyhydric alcohols. Such end
group-esterified polyesters are preferable that, in the case of carboxylic
end group, most of the end groups are esterified with monohydric alcohol
having 20   a long hydrocarbon chain such as stearyl alcohol, oleyl
alcohol, and Guerbet alcohol, and in the case of alcoholic end group, most
of the end groups are esterified with monobasic carboxylic acid having a
long hyd- rocarbon chain such as stearic acid, hydroxy-stearic acid, oleic
acid, and isostearic acid, but all end groups are not necessarily
esterified. Acids and alcohols with branched chain are more preferably
used. 



Concrete examples of preferable polyester Include polyesters
ofdlethyleneglycol and dimeric acid both car- 25 boxylic end groups or
alcoholic end groups of which polyesters are esterified entirely or
partially with stearyl alcohol or stearic acid, polyesters of 1,3-
butanedlol and adipic acid both end groups of which are esterified with
hydroxy stearic acid, hexa-ester comprising trimethylol propane, adipic
acid, and stearic acid, octa-ester comprising penta-erythritol, adipic
acid, and stearicadd, dodeca-estercomprising dipentaerythritol, adipic
acid, and stearic acid, polyesters utilizing dimeric acid or hydrogenated
dimeric acid Instead of adipic acid which is 30  the constituent of the
above-mentioned polyesters, and polyesters utilizing isostearic; acid In
stead of stearic acid. The preferable proportion of polyolefin resin,
filler, and third component utilized in the present invention is in the
range from 50 to 250 parts by weight of filer and 5 to 50 parts by weight
of third component based on 100 parts by weight of polyolefin resin. 35
Polydefin resin, filler, and third component may be mixed according to
conventional processes. For inst- ance, materials are preliminarily mixed
in a Henschel mixer or in a super mixer, and kneaded In a twin-screw
extruder. Film may be formed using conventional processes much as tubular
film process and T-die process, and so on. Though conventional orientation
methods such as unlaxial rolling, successive and simultaneous biaxial 40
stretching may be applied, unlaxial stretching with a ratio of 1.5 to 3.0
Is especially preferable. The porous film of the invention is unexpectedly
Improved in respect to tear strength, in particular against a tearing force
applied at the vertical direction of the stretching, that is, strength to
longitudinal tearing. A test about the longitudinal tearstrength was
carried out by applying to atestfilm a tearing force atthe vertical direc-
tion of the stretching direction. 45 Examples The Invention will be
described In detail referring to examples hereinafter, however the scope of
the Inven- tion is by no means limited to the examples. so      The
composition and property of polyesters used In the examples are listed in
Table 1. These polyesters were obtained through usual dehydration
esterification reaction. Example 1 55      100 parts by weight of linear
polyethylene resin (Ultozex Trade Mark)) 3    EP 0 248 600 B1 Table 1 5
Polyester No. Composition of ester  SV AV OHV Total theore- (charged
theoretical                         tical carbon molar ratio)
number E1              S-40/TMP/DA=4/2/1   240    1.   9.9               90
E2              DA/DEG/K-86=2/1/2    130    5.   13              112 15 15
E3        DA/DEG/GA=2/1/2             125          12       116 note 



20   SV:saponification -value    AV:acid value    OHV:hydroxyl value [err]
Guerbet alcohol. TMP:trimethylol propane 25 AA:adipic acid 30
DA:dimericacid (Emery Corp. Empol 1010 (Trade Mark)) S-40:stearic acid (Kao
corporation Lunak S-40 Trade mark)) 35       K-86:stearyl alcohol  (Kao
Corporation Kalcohl 86  (Trade Mark)) DEG:diethylene glycol 40  3021 F,
Mitsui Petrochemical industries, Ltd.), 150 parts by weight of surface
treated calcium carbonate (mean particle diameter of 1[err]), and 30 parts
by weight of polyester El as the third component were preliminarily mixed
in a super mixer of 20l (Kawada Works Ltd.), and the obtained mixture was
kneaded and pelietized using a twin-screw kneader PCM-45 (Ikegal
Corporation). The pellets were fed to an extruder with a screw diameter of
50 mm and extruded through a T-die to form 45  a film with a thickness of
70 [err]. Thus obtained film was extended unlaxially using a roll type
uniaxially extending machine. Operation conditions are shown here inunder.
Width of flim=400 mm,     Preheating temperature [err] Extention
temperature=[err],   Extention ratio=2.2, 50  Winding speed=22 m/min.
Properties of obtained porous film is shown in Table 2. Test procedures for
each property are shown hereinunder. Moisture permeability according to JIS
2-0208 Longitudinal tear strength:according to JIS P-81 16 55   Examples 2
and 3 Porous films were prepared in the same manner as described in Example
1 excepting that the third com- ponent was changed as shown In Table 2. 4
EP 0 248 600 B1 The evaluation result of properties of each film is shown
in Table 2. Reference examples 1 to 4 5       Porous films were obtained in
the same manner as described in Example 1 excepting that hydrocarbons shown
in Table 2 were used as the third component instead of polyester. The
evaluation result of properties of each film Is shown in Table 2. 10 15 20
25 30 35 



40 45 55    EP 0 248 600 B1 Table 2 5                Third component
Proportion  moisture   longitu- -parts by    permea-    inal weight
bility *2  ear Example 1  olyester E1           30          1.81      68 2
olyester E2           30          1.75       66 3  Polyster E3           30
1.77       69 20 Refer-  1 Liquid isoprene         30         1.79       17
ence         LIR-30 example 2 4ydrogenated poly-    30            1.29
16 isoprene LIR-290 30           3. Polybutene HV-100.        30
0.69       51 4 Lucnt 600               30          0.53       62 note 35
*1:proportion in parts by weight based on 100 parts by weight of
polyolefine resin. 40 *2:g/100 [err] h *3:g/50 [err]thickness 45
*4:Kuraray Isoprene Chemical Co., Ltd. Kuraprene LIR-30 *5:Xuraray Isoprene
Chemical Co., Ltd. Kuraprene LIR-290 50  *6:Idemitsu Petrochemical
Industries Ltd. polybutene HV-100 *7:Mitsui Petrochemical Industries Ltd.
ethylene-[err]-olefin oligomer. 6    EP 0 248 600 B1 Example 4, 5 and 6
Porous films were prepared in the same way as shown in Example 1. using
polyesters listed in Table 3, and examined in respect to properties.
Results are shown in Table 4. 5 Table 3 



10      Polyester No. Composition of ester  SV   AV   OHV  Total theore-
(charged theoretical                       tical carbon molar ratio)
number E4                GA/AA=2/1               147.  0.4 6.0          46
ES                GA/ASA=2/1              118    2.  6.2         61 20 E6
GA/K-86/AA=1/1/1    159    0.1 6.               43 note GA:[err] Guarbet
alcohol AA:adipic acid 30   ASA: [err] alkenyl succinic acid K-86:stearyl
alcohol  (Kao Corporation, Kalcohol 86 (Trade Mark)) 35 Table 4 40
Third component   Proportion    moisture    longitu parts by        permea-
dinal weight          bility          tear 45 Example 4   Polyester E4
30             1.54           91 50               5 Polyester E5
30.             1.53          89 6  Polyester E6                  30
1.65          73 55 The moisture permeability of 1.0 g/[err] or more
determined according to JIS Z-0208 is demonstrated to be effective for
prevention of stuffiness during use when the film Is used as moisture
permeable anti-leakage 7    EP 0 248 600 B1 sheet for sanitary material of
disposable diapers. As shown in Table 2 Reference examples 1 and 2 lie in
the acceptable range of moisture permeability, but tear strength is
extremely low, therefore the films are unusable In the field where film
serves as a memberforfastening function with fastening tape together.
Reference exam- pies 3 and4lie in the acceptable range of longitudinal
tearstrength, but moisture permeability isvery low, there- 5 fore the
effect in prevention of stuffiness can not be expected during use. On the
other hand, in Examples 1 to 6 of the present invention both the moisture
permeability and longitu- dinal tearstrength are remarkably improved. That
is, the longitudinal tearstrength is improved to a higher level of
approximately 4 times that of Reference examples 1 and 2 which have the
moisture permeability of 1.0 g/100 [err] per hour or more, and In
comparison with Reference examples 3 and 4 the longitudinal tear strength
is 10 Increased bya level of 10 to 20% and the moisture permeability is
increased to a higherlevel of 2.5 to 3.3 times. Claims 15      1.A porous
film which comprises a polyolefin resin of linearlow densitypolyethylene,
afillerand a polyester, in which the polyester is derived from a polybasic
acid, a polyhydric alcohol and a monobasic acid having 14 to 22 carbon
atoms or 



a polybasic acid, a polyhydric alcohol, a monobasic acid having 14 to 22
carbon atoms and a monohydric alcohol having 12 to 22 carbon atoms, or 20
a polybasic acid, a polyhydric alcohol, and a monohydric alcohol having 12
to 22 carbon atoms. 2. A porous film according to claim 1, which has been
formed into a film by melting, moulding and then stretching. 3. A porous
film according to claim 1 or 2, in which one monomer comprising the
polyester has a bran- ched-chain. 25      4. A porous film according to any
preceding claim, in which the film has been unlaxially stretched to 1.5 to
3.0 times its original dimensions. 5. A porous film according to any
preceding claim, which comprises 100 parts by weight of the polyolefin
resin, 50 to 250 parts by weight of the filler and 5 to 50 parts by weight
of the polyester. 6. A porous film according to any preceding claim, in
which the polybasic acid is dibasic. 30 Patentansprilche 1. Poroser Film,
umfassend eln Polyolefinharz aus elnem linearen Polyethylen mit niedriger
Dlchte, elnen 35  F011stoff und einen Polyester, wobei der Polyester
abgeleltet fst von einer mehrbasischen Slure, elnem mehrwertigen Alkohol
und einer elnbasischen Slure mit 14 bis 22 Kohlenstoffatomen oder melnr
mehrbasischen Saure, einem mehrwertigen Aikohol, einer einbasischen Slure
mit 14 bis 22 Koh- lenstoffatomen und einem sinwerfigen Alkohol mit 12 bbs
22 Kohlenstoffatomen oder . 40         elner mehrbasischen Slurs, einem
mehrwertigen Alkohol und einem einwertigen Alkohol mit 12 bis 22
Kohlenstoffatomen. 2. Por5ser Film nach Anspruch 1, der durch Schmelzen,
Formen und anschlie~endes Strecken zu elnem Film geformt wird. 3. Poroser
Film nach Anspruch I oder2, wobel sin den Polyester bildendes Monomereine
verzweigte Kette 45  aufwebst. 4. Poroser Film nach elnem dervorhergehenden
Anspriche, wobei der Film einachsig aufdas 1,5- bis 3,0- fache seiner
urspriinglichen Dimensionen gestreckt wird. 5. Poroser Film nach elnem
dervorhergehenden Anspruche umfassend 100 Gewichtsteile des Polyolefin-
harzes, 50 bis 250 Gewichtsteile des Fflhlstoffes und 5 bis 50
Gewichtsteile des Polyesters. SD      6. Poraser Film nach einem der
vorhergehenden Anspriche, wobel die mehrbasische Saure zweibasisch ist.
Revendliations 56 1. Film poreux qui comprend une r6sine polyolifinique
consistant en poly6thyline basse densit6 linealre, une charge et un
polyester, dans lequel lo polyester est prodult a parbir de un polyacide,
un polyalcool et un monoacide ayant 14 A 22 atomes de carbone, ou 8    EP 0
248 600 B1 sheet for sanitary material of disposable diapers. As shown in
Table 2 Reference examples 1 and 2 lie in the 



acceptable range of moisture permeability, but tear strength is extremely
low, therefore the films are unusable in the field where film serves as a
memberforfastening function with fastining tape together. Reference exam-
ples 3 and 4 lie in the acceptable range of longitudinal tear strength, but
moisture permeability is very low, there- 5 fore the effect in prevention
of stuffiness can not be expected during use. On the other hand, in
Examples 1 to 6 of the present invention both the moisture permeability and
longitu- dinal tearstrength are remarkably improved. That Is, the
longitudinal tearstrength is improved to a higherlevel of approximately 4
times that of Reference examples 1 and 2 which have the moisture
penneability of 1.0 g/1 00 [err] per hour or more, and in comparison with
Reference examples 3 and 4 the longitudinal tear strength is 10  increased
by a level of 10 to 20% and the moisture permeability is increased to a
higher level of 2.5 to 3.3 times. Claims 15      1.A porousfilm which
comprises a polyolefin resin of linear low density polyethylene, a filler
and a polyester, in which the polyester is derived from a polybasic acid, a
polyhydric alcohol and a monobasic acid having 14 to 22 carbon atoms or a
polybaslc acid, a polyhydric alcohol, a monobasic acid having 14 to 22
carbon atoms and a monohydric alcohol having 12 to 22 carbon atoms, or 20
a polybasic acid, a polyhydric alcohol, and a monohydric alcohol having 12
to 22 carbon atoms. 2. A porous film according to claim 1, which has been
formed into a film by melting, moulding and then stretching. 3. A porous
film according to claim 1 or 2, in which one monomer comprising the
polyester has a bran- ched-chain. 25      4. A porous fim according to any
preceding claim, in which the film has been uniaxially stretched to 1.5 to
3.0 times its original dimensions. 5. A porous film according to any
preceding claim, which comprises 100 parts by weight of the polyolefin
resin, 50 to 250 parts by weight of the filler and 5 to 50 parts by weight
of the polyester. 6. A porous film according to any preceding claim, In
which the polybasic acid is dibasic. 30 Patentansprniche 1. Poroser Film,
umrfassend ein Polyolefinhaez aus einem linearen Polyethylen mit niedriger
Dichte, elnen 3s Fullstoff und einen Polyester, wobel der Polyester
abgeleitet ist von einer mehrbasischen Saure, elnem mehrwertigen Alkohol
und einer einbasischen Sdure mit 14 bis 22 Kohlenstoffatomen oder einer
mehrbasischen Saure, einem mehrwertigen Akohol, einer einbasischen Sature
mit 14 bis 22 Koh- lenstoffatomen und einem einwertigen Alkohol mit 12 bWs
22 Kohlenstoffatomen oder 40        einer mehrbasischen Saure, einem
mehrwertigen Alkohol und einem einwertigen Alkohol mit 12 bis 22
Kohlenstoffatomen. 2. Poroser Film nach Anspruch 1, der durch Schmelzen,
Fonnen und anschliegendes Strecken zu elnem Film geformt wird. 3. Por8ser
Film nachAnspruch I oder2, wobei ein den Polyesterbildendes
Monomereineverzweigte Kette 46 aufw8eist 4. Por8ser Film nach einem
dervorhergehenden Ansprolche, wobei der Film einachsig auf das 1,5- bis
3,0- fache seiner urspriinglichen Dimensionen gestreckt wird. 5. Pordser
Film nach einem der vorhergehenden Ansprfiche umfassend 100 Gewichtstele
des Polyolefin- harzes, 50 bis 250 Gewichtsteile des Flillstaffes und 5 bis
50 Gewichtsteiie des Polyesters. 



so      6. Pordser Film nach einem der vorhergehenden Anspraiche, wobel die
mehrbasische SAure zweibasisch ist. Revendications 55 1. Film poreux qui
comprend une r6sine polyolefinique consistant en poly6thylbne basse densit6
lineaire, une charge et un polyester, dans lequel le polyester est produit
A partir de un polyadde, un polyalcool it un monoacide ayant 14 A 22 atomes
de carbone, ou    EP 0 248 600 B1 un polyacide, un polyalcool, un monoacide
ayant 14 a 22 atornes de carbone et un monoalcool ayant 12 A 22 atomes de
carbone, ou un polyacide, un polyalcool et un monoalcool ayant 12 A 22
atomes de carbone. 2. Film poreux salon la revendlcation 1, qui a 6te fonne
en filth par fusion, mnoulage, puls etirage. 5      3. Film poreux selon la
revendlcation I ou 2, dens lequel I'un des monomeres constituant Is
polyester a une chaine ramifi6e. 4. Film poreuxcsion l'une quelkonquedes
revendicatfons prt6odentes, dens lequel l0 film a 6te etir mono- axialement
de 1,5 A 3,0 fois sos dimensions initiales. 5. Film poreuxselon l'une
quelconquedes revendications prec6dentes, qui comprend 100 parties en polds
10 de la resine polyol6finique, 50 A 250 parties en poids de la charge et 5
A 50 partles en poids du polyester. 6. Film poreux salon l'une quelconque
des revendicatlons prdc6dentes, dans lequel le polyacide est un diacdde. 16
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