
EP 0 192 965 B1 Description The invention relates to an absorbent article
such as a one-piece disposable diaper or a sanitary napkin. More
specifically, the invention relates to an absorbent article using as the
leakproof sheet a liquid- 5 impermeable, vapor-permeable porous film. From
DE-A1-3 306 843 there is known an absorbent article which comprises a
liquid-impermeable, leakproof sheet, a liquid permeable surface sheet and
an absorbent layer provideed between both sheets, said leakproof sheet
being a porous film, monoaxially or biaxially stretched, of a polyolefin
resin composition comprising a polyolefin and a filler, having a thickness
of not larger than 60 microns, and a 10 water vapor permeability of not
smaller than 500 g/[err] for 24 hours. This known article is, however,
unsatisfactory regarding the flexibility of the film leading to discomfort
when wearing the same. Also from JP-A1-149,303/1983 there is known the use
of a porous film which is biaxially stretched and not satisfactory in
flexibility, while a monoaxially stretched film tends to be low in the
transversal 15 strength. It is therefor object of the present invention to
provide an absorbent article showing a better flexibility in combination
with a  high tear strength. According to  the invention there  is provided
an absorbent article which comprises a liquid-- impermeable,  leakproof
sheet, a liquid-permeable surface sheet and an absorbent layer provided
between 1 both sheets, said leakproof sheet being a porous film, monoaxialy
or biaxially stretched, of a polyolefin resin composition comprising a
polyolefin, a filler and an epoxy group-containing organic compound in the
following proportions: 100 weight parts of the polyolefin resin being
blended with 25 to 400 weight parts of the filler and 1 to 100 weight parts
of the organic compound, said organic compound comprising up to 100 weight
parts of the epoxy compound, said film having a thickness of not larger
than 60 microns, an average 25 pore size of 0.05 to 5 microns, a pore
volume of not smaller than 0.1 cm3 per 1 [err] of the film, a water vapor
permeability of not smaller than 500 g/[err] for 24 hours and a bending
resistance at either longitudinal ortransversal directionsto
meetthefollowing definition: a bending resistance (mm) =0.193 X a film
thickness (micron + 35). The leakproof sheet is preferred to have an
Elmendorf tear strength in the longitudinal direction of not 30 smaller
than 15 kg.cm/[err]. A first, preferable embodiment of the leakproof sheet
has been biaxially stretched and has a thickness of not larger than 45
microns and an Elmendorf tear strength in the longitudinal direction of not
smaller than 15 kg.cm/[err]. A second, preferably embodiment of the
leakproof sheet has been monoaxially stretched. In other 35  words, an
absorbent article preferably comprises a liquid-impermeable, leakproof
sheet, a liquid- permeable surface sheet, and an absorbent layer provided
between both the sheets, characterized in that said leakproof sheet is a
porous film obtained by monoaxially stretching a film prepared by
melt-extruding a polyolefin resin composition containing a filler, which
has a thickness of 60 [err]or less, an average pore size of micropores of
0.05 to [err] as measured with a mercury porosimeter a pore volume of 0.1
[err] or more 40 per unit volume of film of 1 cm3, a water vapor
permeability of 500 g/m2.24 hour or more, and such bending resistance in
both the longitudinal and transversal directions, so as to satisfy the
following formula (1): bending resistance [err] 0.193 x film thickness + 35
(l) (wherein the unit of bending resistance is mm, and the unit of film
thickness is [err]. The polyolefin resins which can be used in the
leakproof sheet of the absorbent article of this invention 45 includes
high-density polyethylene, medium-density polyethylene, linear low-density
polyethylene, or a mixture of two or more of them. The melt index of the
polyethylene is preferably in a range of 0.01 to 10 g/ 10 min (measured
with 2.16 kg at [err] in accordance with ASTM D 1238-70). The linear
low-density polyethylene is a copolymer of ethylene and other a-olefin(s)
and, hence, different from low-density polyethylene produced according to
the conventional high-pressure process. 50     When the melt index of the
polyethylene is lower than 0.01g/10min or higher than 10 g/10 min, the
extrudability in molding a raw sheet by means of melt-extrusion molding
become and the stabilitt of molding is reduced. The polyethylene may be
mixed with branched low-density polyethylene produced according to the
high-pressure process. -Also, crystalline polypropylene may be used.
Examples of such propyle         ne are a 55  homopolymer of propylene and
copolymers of propylene with other a-oleinsused alone or as a mixture of
two or more of them. An inorganic or organic filler is used. Examples of
the included calcium carbonate, talc, clay,kaolin, silica, diatomaceous
earth, magnesium carbonate,[err], magnesium sulfate, 



barium,sulfate,calcium sulfate, aluminum hydroxide,magnesium hydroxide,
zinc oxide, calcium oxide, 60  magnesium oxide, titanium oxide, alumina,
mica, asbestos powder, glass powder, "Shirasu" (white sandy sediment)
baloons, zeolite, and silicate clay. Examples of the organic filler
includes cellulose powders such as wood powder and pulp powder. They may be
used alone or in admixture. The average particle size of the filler is
preferably 30 [err] or less, more preferably 10 [err] or less, more
particularly 5 [err]or  less When the particle size is too large, the
denseness of pores in the oriented film is 65 unfavorably  poor. 2    EP
0192 965 B1 The surface treatment of the filler is preferably made from the
viewpoint of dispersability of the filler into the resin and orientation of
the film. The treatment with a fatty acid or its metallic salt provides
desired results. The porous film to be used in the present invention is
basically composed of a polyolefin resin and a 5  filler, but desired to
include liquid or waxy hydrocarbon polymer, or a mixture of such a
hydrocarbon polymer and an epoxy group-containing organic compound for
providing flexibility. Liquid polybutadiene, liquid polybutene, liquid
polyisoprene, and derivatives  thereof may be used as the liquid or waxy
hydrocarbon polymer. Among them liquid polybutadiene terminated with
carboxyl or hydroxyl groups is preferably used. Derivatives or liquid
polybutadiene terminated with hydroxyl groups, such as those 10 modified
with an isocyanate, maleic anhydride, or epoxy groups, may also be used.
Further, liquid hydrogenated polybutadiene prepared by hydrogenating liquid
polybutadiene and polyhydroxy saturated hydrocarbon prepared by
hydrogenating hydroxyl group-terminated liquid polybutadiene may be used.
The polyhydroxy saturated hydrocarbon is a hydrocarbon polymer having a
saturated or mostly saturated main chain having at least 1.5 hydroxyl
groups per molecule. The number- 15 average molecular weight of any  one of
them is preferably 400 to 20,000 , more preferably 500 to 10,000. Further,
hydrogenated polybutadene terminated with carboxyl groups may be used.
Examples of the epoxy group-containing organic compound include epoxidized
vegetable oils such as epoxidized linseed oil and expodized soybean oil,
and epoxy resins, preferably  liquid  epoxy resins containing no curing
agent. 20     Blending of an epoxy group-containing-organic compound serves
to improve the weather resistance, particularly the resistance to weather
involving NOx. Disposable diapers and sanitary napkins are often displayed
in  shop fronts. In such cases, the leakproof sheets of them sometimes turn
yellow, thus presenting a problem. Thus these problems have been solved  by
blending the  epoxy group-containing organic compound. 25     According to
the customary method, a heat stabilizer, an ultraviolet stabiliser, an
antistatic agent, a pigment, a fluoroescent agent, etc. may be added to the
above-mentioned polyolefin resin. The blending proportions of the
polyolefin resin, the filler,,and the liquid or waxy hydrocarbon polymer,
and, further, the epoxy group -containing organic compound are as follows.
100 weight parts of the polyolefin resin is blended with 25 to 400 weight
parts, preferably 50 to 250 weight parts, of the filler 30 and 1 to 100
weight parts, preferably 3 to 70 weight parts, of the liquid or waxy
hydrocarbon polymer. In the first embodiment of the leakproof sheet, up to
100 weight parts, preferably 70 weight parts, of the epoxy compound may be
blended with the hydrocarbon polymer In the second embodiment, up to 99
weight parts, preferably from 3 to 70 weight parts, of the epoxy compound
may be used. It is advisable that the total amount of both hydrocarbon
polymer and epoxy compound ranges from 1 to 100 parts by weight, 35  more
preferably from 3 to 70 parts by weight. When an amount of the filler is
lower than 25 weight parts, pore formation in the biaxially stretched film
is not sufficient and the porosity is low. When the proportion of the
filler exceeds 400 weight parts, kneadability, dispersability, and film
formability become poor. When the amount of the liquid or waxy hydrocarbon
polymer or the total amount of the hydrocarbon polymer and the epoxy
group-containing organic compound exceeds 100 weight parts per 100 weight
parts 40 of the polyolefin resin, the characteristics of the polyolefin
resin are so damaged that satisfactory kneadability, film formability, and
stretchability, cannot be secured. On the other hand, when it is less than
1 weight part, the film formability and the stretchability are so poor that
a satisfactory porous film cannot be obtained. In order to impact weather
resistance, particularly resistance to weather involving NOx to a film, the
45  amount, per 100 weight parts of the polyolefin resin, of theontaining
organic compound must be at least 1 weight part, whereas it must not ex
from the viewpoint of film 



formability. In the production of the leakproof sheet according to the
present invention   the above-mentioned raw materials are mixed according
to a known method, and formed into a film of sheet by using a usual film 50
forming apparatus according to a usual film forming molding with a  with a
circular die, T die extrusion molding with a T die, or the like  may be
[err] adopted. Although monoaxial stretching may be conduct   ith [err]put
on stretching in the monoaxial direction (in the winding direction)
according to tubul stretching is usually preferred. The stretching ratio is
preferably in a range of 1.2 to 6. 55     The film thickness must be 60
[err] or less from the stand points of economy and flexibility. Too thin a
film is unpractically inferior in mechanical properties. Thus a film
thickness of 10 [err] or more is preferred. Biaxial stretching may be
conducted either consecutively or simultaneously in the longitudinal and
transversal directions. The stretching ratio is preferably in a range of
1.2 to 6 in both the longitudinal and the transversal directions. The
overall stretching ratio is 3 or more, preferably 3.5 or more, more
preferably 6o 4 or more from the  viewpoint of physical properties. The
consecutive stretching may be carried out first in the longitudinal
direction and then in the transversal direction, or vice versa. Roll
stretching, tenter stretching, or tubular stretching may be adequately
adopted as the stretching method. For example, a film obtained by inflation
molding or T-die extrusion molding may be longitudinally stretched by a
roll and then transversally stretched by a tenter. 65 Alternatively, a film
obtained by inflation molding may be longitudinally stretched by a roll and
then 3    EP 0192965 B1 transversally stretched according to the tubular
method, or vice versa. Further alternatively, simultaneous biaxial
stretching may be effected according to the tenter or tubular method.
Stretching may be effected either in one step or in multiple steps, such as
two steps or more steps, in longitudinal as well as transversal directions.
A heat treatment may be further effected to stabilize the dimensional
accuracy of the 5  film obtained by stretching. The film or sheet thus
obtained is excellent in water vapor and gas permeabilities since it has
open cells. When the film as mentioned above is utilized as the leakproof
sheet of an absorbent article, consideration must be given to flexibility,
strength and economy, which are greatly affected by the thickness of the
film. A film thickness of 45 [err] or less is necessary from the
standpoints of economy and 10 flexibility. However, too thin a film results
in not only unpractically low strength and poor mechanical properties but
also insufficient windability when winding the film after stretching
thereof. Thus the film thickness is preferably 5 [err] or more, more
preferably 10 [err] or more. An absorbent article comprising the above
defined leakproof sheet is unexpectedly improved in flexibility, prevention
of stuffiness and rashes and durability for use. is    The other members of
the absorbent article of this invention will now be described. A linear
kraft pulp wrapped in a tissue is generally used as the absorbent layer. A
sheet including a highly water-absorptive polymer incorporated into an
absorbent layer as mentioned above, which is devised to enhance the water
absorbing  effect for holding therein urine or the like absorbed against
the weight of a wearer, has recently been employed. In the present
invention, an absorbent layer including 20. such a highly water-absorptive
polymer incorporated thereinto is preferred. A nonwoven fabric is mainly
employed as the liquid-permeable surface sheet constituting a surface layer
to be in contact with the skin. In order to allow the effect of use  of a
porous film to be more  highly exerted in the present invention, a surface
sheet devised to prevent a liquid absorbed from returning back from the
absorbent layer is preferred. For that purpose, a hydrophobic nonwoven
fabric mainly comprising 25 a polyester or polyolefin fiber may be
utilized. Beside the essential members as mentioned above, known
auxiliaries such as a pressure-sensitive tape as the fixing member of the
absorbent article and a stretchable member attached for developing a
leakproof effect may be utilized in the absorbent article of this
invention. 30                                        Examples The following
Examples will illustrate the present invention in more-detail, but should
not be construed as limiting the scope of the invention. Referential
Example 1 35                       (Preparation of Hydrogenated Uquid
Polybutadiene) An autoclave having a capacity of 10 1 was charged with 3 kg
of commercially available liquid 



polybutadiene (manufactured by Nippon Soda Co., Ltd.; type B 2000, average
molecular weight: 2,000), 3 kg of cyclohexane, and 300 g of a catalyst
composed of ruthenium  (5%) supported on carbon (manufactured by Nippon
Engelhard, Ltd.). The system was purged with a purified argon gas.
Thereafter, a 40 high-purity hydrogen gas was supplied to the autoclave and
at the same time, heating was initiated. Stationary conditions (internal
temperature: about [err], internal pressure: about 50 kg/[err] were
attained after about 30 minutes. These conditions were maintained for about
15 hours. The hydrogenation reaction was then stopped. The polymer obtained
was a hydrogenated polybutadiene having an iodine value of 4.2 g/100 g,
which was 45 liquid at normal temperatures. Referential Exam (Preparation
of Polyhydroxy S Substantially the same procedures as in Referential
Example 1 except thatG- 2000 (average molecular 50 weight: 2,000,
manufactured by Nippon Soda Co., Ltd)was used  as the liquid
polybutadiene. The obtained polymer was a liquid polyhydroxy saturated
hydrocarbon having anlodine value of 4.4g/100g and a hydroxyl value of 52
mg KOH/g. 55                                     Example 3.4 kg of a
high-density polyethylene resin having a         0 min and a density of
0.949 g/[err]and 5.8 kg of calcium carbonate (average particle sized with
an aliphatic acid in an amount of 2.5 weight parts per 100 weight parts of
calcium carbonate) were stirred and mixed in a Henshel mixer. To the
resulting mixture was added 0.8 kg- of the  polyhydroxy saturated
hydrocarbon obtained in 60 Referential Example 2, followed by further
stirring and mixing. Thus 10 kg of a mixture was obtained. The blending
procedure as described above was repeated 5 times to finally obtain 50 kg
of a mixture. The melt index represents an amount of a resin extruded at
[err]under a load of 2.16 kg in accordance with ASTM D 1238-70, and the
density was determined at [err] by a density gradient tube method in
accordance with ASTM D1505. The mixture thus obtained was kneaded and
granulated in a biaxial kneader 65 DSM-65 (manufactured by The Japan Steel
Works, Ltd). The grains thus prepared were subjected to 4    EP 0192965 B1
inflation molding with an inflation molding machine equipped with a 50
mm[err] extruder to form a film having a thickness of 100 [err]. The
extrusion conditions were as follows: cylinder temperature: 170-170-[err]
head dice temperature: 190-[err] 5     blow ratio: 3.1 The film thus
obtained was longitudinally stretched with a roll stretching, machine and
then transversally stretched with a tenter stretching machine. The
stretching conditions were as follows: longitudinal stretching temperature:
[err] longitudinal stretching ratio: 2.0 10    transversal stretching
temperature: [err] transversal stretching ratio: 3.0. The heat treatment
was effected at a temperature of 110C and at a rate of relaxation in the
transversal direction of 10% after the transversal stretching. The obtained
film was a uniformly whitened porous film having a thickness of 43 [err], a
pore volume of 15 0.44 [err] per unit volume of a film of 1 cm3, an average
pore size of micropores of 0.38 [err], a water vapor permeability of 5,800
g/[err].24 hr, an Elemendorf tear strength in the longitudinal direction of
the film of 20 kg cm/cm2, and bending resistances in the longitudinal and
transversal directions of the film of as low as 25 mm and 22 mm,
respectively, which suggests a very excellent flexibility. A disposable
diaper was prepared by using the porous film thus obtained as the leakproof
sheet, 20 stacking fluff pulp in the form of fabric asthe absorbent layer
at 300 g/[err] superimposing thereon a highly absorbent polymer "Aquakeep"
(manufactured by Seitetsu Kagaku Co., Ltd.) which was uniformly sprayed at
70 g/m2 in the middle  and wrapped in a moisture-resistant water-absorbent
paper, further superimposing a non-woven fabric mainly comprising a
hydrophobic fiber, such as a polyethyrene- polypropylene conjugated fiber,
ES fiber, tradename of Chisso Corporation, having a basis weight of 20 g/
25 [err], as the surface sheet, molding them into one piece, and attaching
a fixing tape thereto. The diaper thus obtained was soft, and had a good
touch and an excellent comfortability. The measurement methods for
evaluation items of the above-mentioned film were as follows. 



a) Pore volume [err] and average pore diameter (err): 30     They were
measured by using a mercury porosimeter (60,000 psi porosimeter
manufactured by Aminco). The pore volume was expressed in terms of
accumulative pore volume, per unit volume of a film of 1[err], or pores
ranging from those of a minute pore size to those of 10 [err] in radius in
a diagram of accumulative pore volume distribution. The average pore size
was expressed in terms of pore radius corresponding to the position of an
accumulatve pore volume where it assumed a value of half the above- 35
mentioned pore volume. b) Water vapor permeability (g/[err].24 hr): It was
measured at a temperature of 30C at a relative humidity of 90% in
accordance with JIS Z 0208-1978. 40 c) Elemendorf tear strength
(kg.cm/[err]): It was measured by using an Elemendorf paper tester
(manufactured by Toyo Seiki Seisaku-Sho, Ltd.) at a temperature of[err] at
a relative humidity of 65% in accordance with JIS P 8116. 45 d) Bending
resistance (mm): It was measured according to [err] cantilever metho
JIS L 1018-1977. The measurement was conducted at a temperature of [err]
ata relative  humidity of  65%. Comparative Example 1 50     5.0 kg of the
same high-density polyethylene as in  Example  1 was blended and kneaded
with 5.0 kg of calcium carbonate in the same manner as in Example 1 The
composition thus [err]was subjected to inflation molding under the same
extrusion conditions as Example 1 by using an inflation molding machine
equipped with a 50 mm[err] extruder to form a film having   a thickness
of 95 [err]. The film was longitudinally stretched with a roll and then
transversally stretched with a tenter underthe same stretching 55
conditions as in Example 1, followed by a heat treatment. The film thus
obtained was a porous film having a thickness  volume of 0.20 [err], an
average pore size of 0.25 [err] and a water vapor permeability of 3,400
[err].24 hr. The Elmendorf tear strength in the longitudinal direction of
thefilm was 8 kg.[err]. The bending resistances were as very high as 61 mm
in the longitudinal direction of the film and 52 mm in the transversal
direction of the film. Thus the 60  film involved a problem of tear
strength and flexibility. A disposable diaper was formed by using this
porous film as the leakproof film in the same manner as in Example 1. The
diaper thus obtained was inferior in flexibility to that obtained in
Example 1. The daiper was apt to tear in the portion just beside the tape.
65 5    EP 0192 965 81 Comparative Example 2 4.8 kg of the same
high-density polyethylene as in Example 1 was stirred and mixed with 4.9 kg
of calcium carbonate in the same manner as in Example 1. To the resulting
mixture was added 0.3 kg of an a epoxidized soybean oil (Adeka Argus
Chemical Co., Ltd.; ADK Cizer 0-130L), followed by further stirring 5  and
mixing. The resulting mixture was kneaded, granulated, and inflation-molded
to form a film having a thickness of 110 [err] in the same manner as in
Example 1. The film was the biaxially stretched under the same stretching
conditions as in Example 1, followed by a heat treatment. The porous film
thus obtained had a thickness of 35 [err] a pore volume of 0.24 [err], an
average pore size of 0.26 [err], and a water vapor permeability of 3,600
g/[err].24 hr. The Elmendorf tear strength in the longitudinal direction of
the film was 10 9 kg cm/[err]. The bending resistances were 59 mm in the
longitudinal direction of the film and 54 mm in the transversal direction
of the film. A disposable diaper was formed by using this porous film as
the leakproof sheet in the same manner as in Example 1. The diaper thus
obtained was inferior in flexibility to that obtained in Example 1. The
diaper was apt to 15 tear just beside the tape. Example 2 3.5 kg of the
same high-density polyethylene as in Example 1 was stirred and mixed with
6.0 kg of the same calcium carbonate as in Example 1 in a Henshel mixer. To
the resulting mixture were added 0.5 kg of the same polyhydroxy saturated
hydrocarbon and 0.3 kg of the same epoxidized soybean oil as in 



20 Comparative Example 2, followed by further stirring and mixing. Thus
10.3 kg of a mixture was obtained. Thereafter, the mixture was kneaded,
granulated, and inflation-molded to form a film having a thickness  of 65
[err]. The film formation conditions were the same as in Example 1.
Subsequently, the film was biaxially stretched in the same manner as in
Example 1, followed by a heat treatment. The porous film thus obtained had
a thickness of 29 [err], a pore volume of 0.49 [err], an average pore size
of 0.41 [err]. and a water vapor 26 permeability of 6,500 g/[err].24 hr.
The Elemendorf tear strength in the longitudinal direction was 18 kg.cm/
cm2. The bending resistances were 19 mm in the longitudinal direction of
the film and 18 mm in the transversal direction of the film. A disposable
diaper was formed by using this porous film as the leakproof sheet in the
same manner as in Example 1. 30     The diaper thus obtained was excellent
in flexibility and tear strength. Example 3 3.06 kg of linear, low density
polyethylene having a melt index of 1.2 g/10 min and a density of 0.924 g/
cm3, and 0.34 kg of high-pressure, low-density polyethylene having a melt
index of 2.0 g/10 min and a 35 density of 0.918 g/[err] were stirred and
mixed with 5.8 kg of the same calcium carbonate as in Example 1 in a
Henshel mixer. To the resulting mixture was added 0.8 kg of the same
polyhydroxy saturated hydrocarbon as in Example 1, followed by further
stirring and mixing, to obtain a mixture. Thereafter, the mixture was
kneaded and granulated in the same manner as in Example 1, and then
inflation-molded to obtain a film having a thickness of 60 [err]. The film
was longitudinally stretched with a roll and then 40 transversally
stretched with a tenter, followed by heat treatment. The stretching
conditions were as follows: longitudinal stretching temperature:[err]
longitudinal stretching ratio: 2.0 transversal stretching temperature:
[err] 45    transversal stretching ratio: 2.5 The conditions of the heat
treatment after the transversal stretching were a temperature of[err] and a
rate of relaxation in the transversal direction of 8%. The film thus
obtained was a uniformly whitened porous film having a thickness of 34
[err] a pore volume of 0.55 [err] an average pore size of 0.51 [err], and a
water vapor permeability of7,700[err] 50  Elemendorf tear strength in the
longitudinal direction of the                   bending resistances were 23
mm in the longitudinal direction of the film and 21mm in the transversal
direction of the film. A disposable diaper was formed by using this porous
film as the leakproof sheet in the same manner as in Example 1. 55     The
diaper thus obtained was excellent in tear strength and flexibility.
Example 4 . 3.69 kg of the same linear, low-density polyethylene as in
Example 3,and 0.41kg of high- pressure low- density polyethylene were
stirred and mixed with 5.1 kg of calcium carbonate in a blenshel mixer. To
the 60  resulting mixture was added 0.5 kg of the same polyhydroxy
saturated hydrocarbon as in Example 1 and 0.3 kg of the same epoxidized
soybean oil as in Comparative Exampke 2, followed by further stirring and
mixing. The resulting mixture was kneaded and granulated in the same manner
as in Example 1, and inflation-molded in the same manner as in Example 1 to
form a film having a thickness of 60 [err]. The film was biaxially
stretched and heat-treated in substantially the same manner as in Example 3
except that the 65 longitudinal stretching ratio was 2.5 and the
transversal stretching ratio was 3. 6    EP 0192965 B1 The obtained film
was a porous film having a thickness of 26 [err], a pore volume of 0.53
[err], an average pore size of 0.47 [err], and a water vapor permeability
of 7,000 g/[err].24 hr. The Elmendorf tear strength in the longitudinal
direction of the film was 17 kg/cm/cm2. The bending resistances were 18 mm
in the longitudinal direction of the film and 18 mm in the transversal
direction of the film. 5     A disposable diaper was formed by using this
porous film as the leakproof sheet in the same manner as in Example 1. The
diaper thus obtained was excellent in flexibility. Example 5 10    A film
having a thickness of 55 [err] was formed from the composition used in
Example 4 according to 



inflation molding conducted in substantially the same manner as in Example
1 except that the blow ratio in extrusion was 1.2. The film was
longitudinally stretched with a roll at a stretching temperature of [err]
with a stretching ratio of 2.4, and then transversally stretched by using a
tubular extruder, followed by a heat treatment with a roll. The transversal
stretching conditions were a stretching temperature of[err] and a 15
stretching ratio of 2.5. The heat treatment conditions were a temperature
of [err] and a rate of relaxation in the longitudinal direction of the film
of 10%. The obtained film was a uniformly whitened beautiful porous film
having a thickness of 34 [err], a pore volume of  0.33 [err], an average
pore size of 0.31 [err] and a water vapor permeability of 4,700 g/[err].24
hr. The Elmendorf tear strength in the longitudinal direction of the film
was 56 kg.cm/cm2. The bending 20 resistances were 16 mm in the longitudinal
direction of the film and 15 mm in the transversal direction of the film. A
disposable diaper was formed by using this porous film as the leakproof
sheet in the same manner as in Example 1. The diaper thus obtained was
excellent in tear strength and flexibility. 25 Example 6 3.87 kg of the
same linear, low-density polyethylene as in Example 3, and 0.43 kg of
high-pressure low- density polyethylene were stirred and mixed with 4.9 kg
of calcium carbonate as in Example 1 in a Henshel mixer. Subsequently, 0.8
kg of the hydrogenated liquid polybutadiene obtained in Referential Example
1 30 was added to the mixture, followed by further stirring and mixing, to
obtain a mixture. The mixture was kneaded and granulated in the same manner
as in Example 1, and then subjected to T-die extrusion molding with a 65
mm[err] extruder to form a film having a thickness fo 60 p. The T-die
extrusion conditions were as follows: cylinder temperature: 170-190-[err]
35     adapter, dice temperature: 210-[err] cooling roll surface
temperature: [err] The T die used had a lip width of 1,000 mm and a lip
clearance of 1.2 mm. The film was longitudinally stretched with a roll at a
stretching temperature of [err] with a stretching ratio of 1.5, and then
transversally stretched with a tenter at a stretching temperature of [err]
with a stretching ratio of 2.3, followed by a heat 40 treatment conducted
at a temperature of [err] and a rate of relaxation in the transversal
direction of the film of 13%. The obtained porous film had a thickness of
33 [err] a pore volume of 0.23 [err], an average pore size of 0.22 [err],
and a water vapor permeability of 2,900 g/[err]24 hr. The Elmendorf tear
strength in the longitudinal direction was 35 kg cm/[err]. The bending
resistances were 22 mm in the longitudinal direction 45 of the film and 20
mm in the transversal direction of the film. A disposable diaper was formed
by using this porous film as the leakproof sheet in the same manner as in
Example 1. The diaper thus obtained was excellent in longitudinal tear
strength and flexbility. so                                   Comparative
Example 3 A film having a thickness of 65 [err] was obtained by inflation
molding in substantiallythe same manner as in Example 3 except that the
same hydrogenated liquid polybutadience as in Example 6  was used instead
of the polyhydroxy saturated hydrocarbon used in Example 3. The film was
monoaxially stretched with a roll at a stretching temperature of [err] with
a stretching ratio of 3.5 followed by a heat treatment 55 conducted at a
temperature of [err] and a rate of relaxation in the  longitudinal
direction of the film of 10%. The obtained porous film had a thickness of
37 [err] a pore volumeof 0.35[err], an average pore size of 0.27 [err], and
a water vapor permeability of 4,900 g/[err].24 hr. The Elmendorf tear
strength in the longitudinal direction of the film was 2 kg.cm/[err]. The
bedding resistances were 18 mm in the longitudinal direction of the film
and 19 mm in the transversal direction of the film. so    A disposal diaper
was formed by using this porous film as the leakproof sheet in the same
manner as in Example 1. The diaper thus obtained was flexible but so low in
longitudinal tear strength as to be very liable to tear. The test results
of Examples 1 to 6 and Comparative Examples 1 to 3 described above are
summarized 65 in Table 1. 7    



EP 0 192965 B1 In Table 1, the flexibility of a diaper was evaluated in
accordance with the following standards: [err]: the leakproof sheet is very
soft, and the feeling of the diaper is very good; [err]: the leakproof
sheet is soft, and the feeling of the diaper is good; and X: the leakproof
sheet is starchy and stiff, and the diaper gives a stiff feeling. Table 1
Water vapor Thickness    Average pore  Pore volume   permeability   Tear
strength diameter, [err]    [err]                24 hr  kg.[err]article
Example 1              43           0.38          0.44          5800
20 Example 2              29           0.41          0.49          6500
18 5 Example 3               34           0.51          0.55          7700
25 Example 4              26            0.47          0.5.        7000
17 Example 5              34           0.31          0.33          4700
56 20 Example 6              33            0.22          0.23          2900
35 Comp. Ex. 1            29            0.25          0.20          3400
8 25 Comp. Ex. 2             35           0.26          0.24          3600
9 Comp. Ex. 3            37           0.27          0.35          4900
2 30                                     Table 1 (continued)        - Rate
of tear in a region Bending resistance    Flexibility   in contact with MD
mm   CD mm       of diaper      tape* % 35 Example 1            25       22
0             0.5 Example 2            19       18                      1.0
40             Example 3            23        21          0             0.5
Example 4            18       18          0 Example 5            16
15          0 Example 6            22       20          0 Comp. Ex 1
61       52          X            12.0 50             Comp. Ex. 2
59       54          X            10.5 Comp. Ex. 3          18       19
0            35. 5   (Note) * Wearing test: 20 disposable diapers formed
are worn by each of 10 infant monitors to observe occurrence or
non-occurrence of tear in a region in contact with the tape. The rate of
torn diapers relative to the total diapers is shown. Example 7 60     3.4
kg of a high-density polyethylene resin having a melt index of 0.20 g/10
min and a density of 0.949 g/[err] and 6.1 kg of calcium carbonate (average
particle size: 1.0 [err] treated with an aliphatic acid) were stirred and
mixed in a Henshel mixer. To the resulting mixture was added 0.6 kg of the
polhydroxy saturated hydrocarbon obtained in Referential Example 2,
followed by further stirring and mixing. Thus 10 kg of a mixture was
obtained. The blending procedure as described above was repeated 5 times to
finally obtain 50 kg of a mixture. 8    EP 0192 965 B1 The melt index
represents an amount of a resin extruded at[err] under a load of 2.16 kg in
accordance with ASTM D 1238-70, and the density was determined at [ERR] by
a density gradient tube method in accordance with ASTM D1505. The mixture
thus obtained was kneaded and granulated in a biaxial kneader DSM-65
(manufactured by The Japan Steel Works, Ltd.). The grains thus prepared
were subjected to 5 inflation molding with an inflation molding machine
equipped with a 50 mm[ERR] extruder to form a film having a thickness of 70
[ERR]. The extrusion conditions were as follows: cylinder temperature:
170-170-[ERR] head dice temperature: 190-[ERR] blow ratio: 3.1 



10    The film thus obtained was longitudinally stretched with a roll
stretching machine. The stretching conditions were as follows: longitudinal
stretching temperature: [ERR] stretching ratio: 3.0. The heat trEatment was
effected at a temperature of [err] and at a rate of relaxation in the
transversal 15 direction of 10% after the transversal stretching. The
obtained film was a uniformly whitened porous film having a thickness of 46
[err], a pore volume of 0.30 [err] per unit volume of a film of 1 [err], an
average pore size of micropores of 0.33 [err], a water vapor permeability
of 4,100 g/[err].24 hr., and bending resistances in the longitudinal and
transversal directions of the film of as low as 22 mm and 21 mm,
respectively, which suggests a very excellent flexibility. 20     A
disposable diaper was prepared by using the porous film thus obtained as
the leakproof sheet, stacking fluff pulp in the form of fabric as the
absorbent layer at 300 g/[err], superimposing thereon a highly absorbent
polymer "Aquakeep" (manufactured by Seitetzu Kagaku Co., Ltd.) which was
uniformly sprayed at 70 g/[err] in the middle and wrapped in a
moisture-resistant water-absorbent paper, further superimposing an
non-woven fabric mainly comprising a hydrophobic  fiber, especially ES
Fiber, 25 tradename of Chisso Corporation as shown before, as the surface
sheet, molding them into one piece, and attaching a fixing tape thereto.
The diaper thus obtained was soft, and had a good touch and an excellent
comfortability. Comparative Example 4 30 5.0 kg of the same high-density
polyethylene as in Example 7 was blended and kneaded with 5.0 kg of calcium
carbonate in the same way as in Example 7. The composition thus obtained
was subjected to inflation molding under the same extrusion conditions as
in Example 7 by using an inflation modium machine equipped with a 50
mm[err] extruder to form a film having a thickness of 95 [err] The film was
longitudinally stretched with a roll. 35    The stretching conditions are
as follows: stretching temperature: [err] stretching ratio: 5.5 The heat
treatment was conducted at 110C and at a rate of relaxation, in the
longitudinal direction, of 10%. 40 The film thus obtained was a porous film
having a thickness of 35 [err], a pore volume of 0.22 [err], an average
pore size of 0.28 [err], and a water vapor permeability of 3,300 g/[err].24
hr. The bending resistances were as very high as 63 mm in the longitudinal
direction of the film and 80 mm in the transversal direction of the film.
Thus the film involved a problem of flexibility. A disposable diaper was
formed by using this porous film as the leakproof film in the same manner
as 45 in Example 7. The diaper thus obtained was inferior in flexibility to
that obtained in Exam le 7. Example 8 3.5 kg of the same high-density
polyethylene as in Example 7 was stirred and mixed with 6.0kg of the same
calcium carbonate as in Example 7 in a Henshel mixer. To the resulting
mixture were added 0.5 kg of  ; the same polyhydroxy saturated hydrocarbon
as in Example 7 and 0.3 kg of an epoxidized  soybean oil (Adeka Argus
Chemical Co., Ltd.; ADK Cizer 0-130L), followed by further  stirring and
mixing.Thus 10.3 kg of a mixture was obtained. Therefore, the mixture was
kneaded, granulated, and inflation-molded to form a film having a thickness
of 70 [err]. The film formation conditions were the same as in example
7.Then, the film was monoaxially stretched under the following conditions.
Stretching conditions stretching temperature: [err] stretching ratio: 2.0
60    The porous film thus obtained had a thickness of 51 [err], a pore
volume of 0.18 cm3/cm3, an average pore size of 0.14 [err], and a water
vapor permeability of 2,000 g/[err].24 hr. The bending resistances were 28
mm in the longitudinal direction of the film and 29 mm in the transversal
direction of the film. A disposable diaper was formed by using this porous
film as the leakproof film in the same manner as in Example 7. 65    The
diaper thus obtained was excellent in flexibility. 9    EP 0192 965 B1 



Example 9 3.15 kg of linear, low-density polyethylene having a melt index
of 1.2 g/10 min and a density of 0.924 g/ [err], and 0.35 kg of
high-pressure, low-density polyethylene having a melt index of 2.0 g/10 min
and a density of 0.918 g/[err] were stirred and mixed with 6.0 kg of the
same calcium carbonate as in Example 7 in 5 a Henshel mixer. To the
resulting mixture was added 0.8 kg of the same polyhydroxy saturated
hydrocarbon as in Example 7 and 0.2 kg of the same epoxidized soybean oil
as in Example 8, followed by further stirring and mixing, to obtain a
mixture. Thereafter, the mixture was kneaded and granulated in the same
manner as in Example 7, and then inflation-molded to obtain a film having a
thickness of 45 [err]. The film was longitudinally stretched with a roll,
followed by a heat treatment. The stretching conditions were 10 as follows:
stretching temperature: [err] stretching ratio: 4.0 The conditions of the
heat treatment are the same as in Example 7. The film thus obtained was a
uniformly whitened porous film having a thickness of 24 [err], a pore
volume 15 of 0.49 [err], an average pore size of 0.31 [err], and a water
vapor permeability of 5,400 g/[err].24 hr. The bending resistances were 17
mm in the longitudinal direction of the film and 15 mm in the transversal
direction of the film. Thus it was a flexible porous film. A disposable
diaper was formed by using this porous film as the leakproof film in the
same manner as in Example 7. 20    The diaper thus obtained was excellent
in flexibility. . Example 10     - 3.4 kg of the same linear, low-density
polyethylene as in Example 9 was stirred and mixed with 5.9 kg of calcium
carbonate and 0.7 g of a polyhydroxy saturated hydrocarbon in a Henshel
mixer. The resulting 25 mixture was kneaded and granulated in the same
manner as in Example 7, and inflation-molded in the E same manner as in
Example 7 to form a film having a thickness of 38 [err]. The film was
monoaxially stretched with a roll at a stretching ratio of 2.5. The heat
treatment was conducted under the same conditions as in Example 7.
I The obtained film was a porous film having a thickness of 27 [err]  a
pore volume of 0.30 [err], an 30 average pore size of 0.28 [err], and a
water vapor permeability of 4,900 [err].24 hr. The bending resistances were
16 mm in the longitudinal direction of the film and 13 mm in the
transversal direction of the film. A disposable diaper was formed by using
this porous film as the leakproof sheet in the same manner as in Example 7.
The diaper thus obtained was excellent in flexibility. 35 Example 11 3.1 kg
of the same linear, low-density polyethylene as in Example 9, and 0.3 kg of
high pressure, low- density polyethylene having a melt index of 0.5 g/10
min and a density of 0.922 g/[err] were stirred and mixed with 5.9 kg of
calcium carbonate as in Example 7 in a Henshel mixer. Subsequently, 0.7 kg
of the 40 hydrogenated liquid polybutadiene obtained in Referential Example
1 was added to the mixture, followed by further stirring and mixing, to
obtain a mixture. The mixture was kneaded, granulated, and inflation-
molded to form a film having a thickness of 40 [err]. Subsequently,
monoaxial stretching was conducted with a roll at a stretching temperature
of [err] and at a stretching ratio of 3.5, followed by heat treatment. The
heat treatment conditions were the same as in Example 7. 45    Stretched
with a tenter at a stretching temperature of [err] with a stretching ratio
of 2.3, followed by a heat treatment conducted at a temperature of [err]
and a rate of relaxation in the transversal direction of the film of 13%.
The obtained porous film had a thickness of 25 [err], a pore volume of 0.40
[err], an average pore size of 0.23 [err], and a water vapor permeability
of 5,200 g/[err].24 hr. The bending resistances were 15 mm in the 50
longitudinal direction of the film and 14 mm in the transversal direction
of the film. A disposable diaper was formed by using this porous film as
the leakproof film in the same manner as in Example 7. The diaper thus
obtained was excellent in flexibility. Test results of Examples 7 to 11 and
Comparative Example 4 are shown in Table 2. In order to evaluate the
resistance to weather involving NOx, the test of yellowing with NOx was
conducted. Whiteness (Wterm) and yellowness (A b term) in an NOx unit
number of 3 were measured (JIS Z8722). 60 65 



10    EP 0192 965 B1 [err] [err] [err] [err] [err] [err] C [err] [err]
[err]    EP 0192 965 B1 Claims 1. An absorbent article which comprises a
liquid-impermeable, leakproof sheet, a liquid permeable surface sheet and
an absorbent layer provided between both sheets, said leakproof sheet being
a porous 5 film, monoaxially or biaxially stretched, of a polyolefin resin
composition comprising a polyolefin, a filler and an epoxy group-containing
organic compound in the following proportions: 100 weight parts of the
polyolefin resin being blended with 25 to 400 weight parts of the filler
and 1 to 100 weight parts of the organic compound, said organic compound
comprising up to 100 weight parts of the epoxy compound, said film having a
thickness of not larger than 60 microns, an average pore size of 0.05 to 5
microns, a pore 10 volume of not smaller than 0.1 [err] per 1 [err] of the
film, a water vapor permeability of not smaller than 500 g/[err] for 24
hours and a bending resistance at either longitudinal or transversal
directions to meet the following definition: a bending resistance (mm) =
0.193 x a film thickness (micron) + 35. 2. An absorbent article as claimed
in Claim 1, in which said leakproof sheet has an Elmendorf tear strength in
the longitudinal direction of not smaller than 15 kg/cm/[err]. 15     3. An
absorbent article as claimed in Claim 1, in which said leakproof sheet has
been biaxially stretched and has a thickness of not larger than 45 microns
and an Elmendorf tear strength in the longitudinal direction of not smaller
than 15 kg/cm/[err]. 4. An aborbent article as claimed in Claim 1, in which
said leakproof sheet has been monoaxially stretched. 20     5. An absorbent
article as claimed in Claim 1, in which said polyolefin composition
comprises 100 parts by weight of a polyolefin, 25 to 400 parts by weight of
a filler and 1 to 100 parts by weight of a liquid orwaxy hydrocarbon
polymer. 6. An absorbent article as claimed in Claim 1, in which said
polyolefin composition comprises 100 parts by weight of a polyolefin, 25 to
400 parts by weight of a filler and 1 to 100 parts by weight of a mixture
of a 25 liquid or waxy hydrocarbon polymer and an epoxy-having, organic
compound. Patentansprfuche 1. Absorptionsartikel mit einer
flussigkeitsundurchlassigen, auslaufsicheren  Schicht, einer 30
flussigkeitsundurchlissigen Oberflichenschicht sowie einer
Absorptionsschicht zwischen den beiden Schichten, wobei die auslaufsichere
Schicht ein monoaxial oder biaxiaLgestreckter, por6ser Film einer
Polyolefinharzzusammensetzung ist, mit einem Polyolefin, einem Fullmittel
sowie eine Expoxygruppe enthaltenden organischen Verbindung in folgenden
Proportionen: 100 Gewichtsteile des Polyolefinharzes, gemischt mit 25 bis
400 Gewichtsteilen des Fullmittels und 1 bis 100 Gewichtsteilen der
organischen 35  Verbindung, wobei die organische Verbindung bis zu 100
Gewichtsteilen der Epoxyverbindung enthalt und der Film eine Dicke von
nicht mehr als 60 Mikrometer, eine durchschnittliche Porengro(e von 0,05
bis 5 Mikrometer, ein Porenvolumen von nicht weniger als 0,1 cm3 pro 1 cm3
des Films, eine Wasserdampfdurchllssigkeit von nicht weniger als 500 g/m2
wghrend 24 Stunden und eine Biegefestigkeit in Langs oder Querrichtung
besitzt, die der folgenden Definition entspricht: Biegefestigkeit (mm) =
0,193 x 40 Filmdicke (Mikrometer) + 35. 2. Absorptionsartikel nach Anspruch
1, dadurch gekennzeichnet, daB die auslaufsichere Schicht eine
Elmendorf-Rei~festigkeit in Langsrichtung aufweist, die nicht geringer als
15 kg cm/cm2 ist. 



3. Absorptionsartikel nach Anspruch 1, dadurch gekennzeichnet, daB die
auslaufsichere Schicht biaxial gestreckt ist und eine Dicke von nicht mehr
als 45 Mikrometer und eine Elmendorf-Reil~festigkeit in 45  Lingsrichtung
von nicht weniger als 15 kg CM/cm2 bestizt. 4. Absorptionsartikel nach
Anspruch 1, dadurch gekennzeichnet, daB die auslaufsichere Schicht
monoaxial gestreckt ist. 5. Absorptionsartikel nach Anspruch 1, dadurch
gekennzeichnet, daM die Polyolefinzusammensetzung 100 Gewischsteile eines
Polyolefins, 25 bis 400 Gewichtsteile eines Fullmittels und 1 bis 100
Gewichtsteile 50 eines flussigen oder wachsigen Kohlenwasserstoffpolymeren
enthilt. 6. Absorptionsartikel nach Anspruch 1, dadurch gekennzeichnet, daB
die Polyolefinzusammensetzung 100 Gewischsteile eines Polyolefins, 25 bis
400 Gewichtsteile eines FOllmittels und 1 bis 100 Gewichtsteile einer
Mischungen aus einem flOssigen oder wachsigen Kohlenwasserstoffpolymeren
und einer Epoxy enthaltenden organischen Verbindung umfalt. 55
Revendications 1. Article absorbant comprenant une feuille 3 I'epreuve des
fuites, impermeable aux liquides, une  3 feuille superficielle perm6able
aux liquides et une couche absorbante disposee entre les deux feuilles, 6o
ladite feuille A I'6preuve des fuites etant un film poreux, etire
monoaxialement ou biaxialement, d'une composition de resine polyolefinique
comprenant une polyolefine, une charge et un compos6 organique contenant le
groupe epoxy, en les proportions suivantes: 100 parties en poids de la
resine polyolefine 6tant m6langees avec 25 A 400 parties en poids de la
charge et 1 A 100 parties en poids du compose organique, ledit compose
organique comprenant jusqu'A 100 parties en poids du compos6 6poxy, ledit
film ayant une e dpaisseur n'excedant pas 60 pm, une taille moyenne de
pores de 0,05 A 5 pm, un volume de pores d'au    EP 0192965 B1 moins 0,1
cm31par cm3 de film, une perm6abilite 3 la vapeur d'eau d'au moins 500
g/m28 par 24 heures, et un resistance 3 la flexion, A la fois dans le sons
longitudinal et dans le sens transversal, r6pondant A la definition
suivante: resistance A la flexion {mm) = 0,193 x epaisseur du film (gim) +
35. 2. Article absorbant selon la revendication 1, dans lequel ladite
feuille 3 I'epreuve des fuites a une 5  r6sistance A la d6chirure Elmendorf
d'au moins 15 kg.cm/cm2 dans le sons longitudinal. 3. Article absorbant
selon la revendication 1, dans lequel ladite feuille A I'epreuve des fuites
a ete etir6e biaxialement et a une 6paisseur n'excedant pas 45 gm et une
resistance A la d6chirure Elmendorf d'au moins 15 kg.cm/cm2 dans le sans
longitudinal. 4. Article absorbant selon la revendication 1, dans lequel
ladite feuille A I'epreuve des fuites a ete 6tir6e tO monoaxialement. 5.
Article absorbant selon la revendication 1, dans lequel ladite composition
polyol6finique comprend 100 parties en poids d'une polyol6fine, de 25 A 400
parties en poids d'une charge, et de 1 A 100 parties en poids d'un polymere
hydrocarbon6 liquide ou cireux. 6. Article absorbant selon la revendication
1, dans lequel ladite composition polyol6finique comprend is 100 parties en
poids d'une polyol6fine, de 25 A 400 parties en poids d'une charge, et de 1
A 100 parties en poids d'un m6lange d'un polymere hydrocarbone liquide ou
cireux et d'un compos6 organique contenant le groupe epoxy. 20 H 25 30 36
40 45 50 55 60 65 13         111111111111111111111111111111    


