l.hﬁrMCMEN ABRI C, PROCESS FOR PRODUC! NG THE SANE, AND ABSCORBENT ARTI CLE
US| NG THE  SAME. BACKGROUND OF THE | NVENTI ON Thi s invention retates
HQ.ITﬁuid per meabl e nonwoven fabric having concealing prqg

ties, _a pro-
cess for producing the nonwoven fabric, and an absorb- en 'iﬁ}[iifﬁﬁﬁi’eﬁ FRigced
s a

t he nonwoven fabric. Mire particu- larly, it relates to |
nonwoven fabkic having conceal ing properties which is suit
t opsheet of an absorbent article such as a dispos- able diaper and a

sanitary napkin, a process for pro- ducing the nonwoven fabric, and an

‘absorbent article yNHDVEP FISIMRYSPHGUESS FOR PROPSCLRS THE

SAME, AND ABSORBENT ARTICLE USING THE SAME .

BACKGROUND OF THE INVENTION

This invention relates to liquid permeable
nonwéven fabric having concealing properties, a pro-
cess for producing the nonwoven fabric, and an absorb-
ent érticle using the ncnwovén fabric. More particu-
larly, it relates to liquid permeable nonwoven fabric
having concealing properties which is suitable for use
as a topsheet of an absorbent article such as a dispos-
able diaper and a sanitary napkin, a process for pro-
ducing the nonwoven fabric, and an absorbent article
using the nonwoven fabric as a topsheet.

‘Materials which have been used as a topsheet of
disposable diapers and sanitafy napkins include nonwo-
ven fabric such as thermal bonded nonwoven fabric
having an improved dry feel and soft texture. 1In order
to obtain a dry feel, films such as perforated films
are also used as a topsheet of sanitary napkins.

However, conQentional topsheets domprising a
film or honwoven fabric have the following disadvantag-

es. (1) A topsheet comprising a film does not retain

liquid because 6f'nof¢apillary structure but is consid-

erably inferior to the one comprising nonwoven fabric
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Mat erial s which have been used as a topsheet of disposable diapers and

sani tary napki ns include nonwo- ven fabric such as thermal bonded nonwoven

dry feel

_ , films such as perforated filns are al so used as
sani tary napkins. However, conventional topsheets corrprlsum m I*)

nonwoven fabric have the follow ng di sadvantag- es. (1)

conprising a filmdoes not
but is consid-

REPLACENENT SHEEE[thle f%(¥§- o%%, giving discomfort to the

wearer, such as a slimy, stuffy and sticky feel. (2)
Although a topsheet cbmp:ising nonwoven fabric feels
excellent while it is in dry state, it is inferior to
the one comprising a f£ilm in feel while it is worn and
wetted with a body fluid_and'in appearance after use.

In ordei to improve the dry feel of the
topsheet comprising nonwoven fabric, Japanese Patent
Application Laid-open 57-205506 proposes nonwoven
fabric comprising fibers having an incteased thickness
so as to increase the capillary diameter thereby to
reduce liquid retention therebetween. However, an
absorbed body fluid such as menstrual blood is easily
seen through the'topsheet; giving an unpléasant ap-
pearance. In addition, this technique impairs the
texture characteristic of nonwoven fabric.

Concealing properties are another important

factor relating to improvement in practical utility of

a topsheet comprising'nonwoven fabric and in feel of
dryness thereof. It has recently been demanded that a
topsheet for use in absorbent articles has a function
of concealing the color of absorbed liquid; for the

coloration with a body fluid such as urine or blood

affects the feeling of use.

It has been proposed to improve the concealing

~fabeic having an inproved dry feel and soft texture. |n @fQaL: iR fRIBbheed

_ retain liquid because of no capillary structure
erably inferior to the one conprising nonwven fabric
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2 in feel while it is worn, giving disconfort to the wearer, such as a

sliny, .stuffy and sticky feel. (2) Al though a topsheet—eoenp+ri-si-ng—-honwoven

fabric feels excellent while it is in dry state, it_is_inferior to the one
"conprising a filmin feel while it is worn and wett t pla lat¢dui d and
i n appearance after use. In order to inprove the dry ﬂ ﬂﬁ psheet

conpri sing nonwoven fabric, Japanese Patent Applic¢ati ' 7- 205506

proposes nonwoven fabric conprising fibers having an increased thickness so
as to increase the capillary dianeter thereby to

properties of nonwoven fabric by increasing the Tio,
content of the fiber to enhance a white tint, as dis-
closed in Japanese Patent Applicafion Laid-open 61~
45753. However, too a high TiO, content deteriorates
spinnability of fibers, processability of fibers into a
nonwoven fabric web, and fabricability of the resulting
nonwoveﬁ fabric such as a cutting property, and is also
uneconomical. Improvement of the concealing properties
by reducing the fineness of fiber have been proposed,
but mere reduction in fiber fineness'brings about
disadvantages of both production and function, that is,
reduction in productivity of nonwoven fabric, reduction
in rate of liquid permeation, and increase of oozing of
an absorbed liquid. To increase a basis weight to
improve the concealing properties has also been sug-
gested, but this approéch involves an increase of cost
and the problem of liquid retention.
SUMMARY OF THE INVENTION

Accordingly, én object of the present invention
is to provide honwoven fabric excellent in liqguiad
permeability and concealing properties which can be
produced at low cost and high productivity and has
excellent fabricability.and, when used as a topsheet of
an absorbent article,.retains littie liquid and feels

‘satisfactory both_io the touch during use and to the
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id retention therebetween. However, an absorbed body f|UId such
as merstrual blood is easily seen through the topsheet, giving an—

ap- pearance. In addition, this technlqﬁhsmmaﬁhggﬁ%ﬁ

tic of nonwoven fabric. Cbnceallng propertl
actor relating to inprovenent in practlcal

nonwoven fabric and in.feel of dryness thereo

lac

e‘;(t ure
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cently

been demanded that a topsheet for use in absorbent " articl es has a function

of conceali
- fluid such
. proposed to

ng the color of absorbed liquid; for the coloration with

@? el 3 e Jpod affects the feeling of use. It has been

npr ove t he conceal i ng
Another object of the present invention is to

provide a process for producing the nonwoven fabric at
high productivity.

A further ébject of the present invention is to
provide an absorbent article using the nonwoven fabric
as a topsheet, which article feels dry to the touch
during use and looks dry even after use.

As a result of extensive investigations, the
inventors of the preSent invention have found that
application of a partial sealing technique by heat
embossing to nonwoven fabric comprising fibers whose
wettability is adjusted wi£hin a specific range and
containing a'specific amount of titanium oxide achieves
the first object of the present invention, bringing
aboﬁt an improvement in concealing properties, provid-
ing liquid~repe11ent areas (seéled areas), providing
completely concealing areas in proportion to the sealed
afea which keep the concealing function even after use,
bringing about a great improvement in concealing prop-
erties at such a basis weight that does not lead to an
increase of cost while satisfying the requirement of

liquid absorbability as a topsheet of an absorbent

article, and achieving a remarkable improvement in dry

feel.

a body
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REPLACEMENT SHEET Dat e 3 properties of nonwoven fabric by |ncrea5|ng t he
[err] content of the fiber to enhance a white tint, as dirs-—ctosed—in-

Japariese Pat ent Application Laid-open 61- 45753. esrhet eﬂﬁ‘ﬁh T|

'‘content deteriorates spinnability of fibers, processa into
a nonwoven fabric web, and fabricability of the result br|c
such as a cutting property, and is al so unecononi cal. t he
conceal i ng properties

The present invention has been completed based
on the above findings. The present invention provides
liquid permeablé nonwoven fabric having concealing
properties which comprises short fibers, 50% by weight
or more of said short fibers comprising thermoplastic
fibers, and has sealed afeas formed by partially seal-
ing said'nonwoven fabric in such a manner that the
sealed area ratio is from 10 to 40 %,

said short fibers containing, based on 100
parts by weight of said short fibers, from 1 to 5 parts
by weight of titanium oxide, |

an aggregate web of said short fibers having a
wettability of from 3 to 20 seconds as expressed in
terms of sedimentation time, and

said nonwoven fabric having a reflectance per
unit basis weight of 1.3% or more.

The present invention also provides a process
of producing the above-mentioned nonwoven fabric in
which the thermoplastic fibers are thermoplastic com-
posite fibers, and the thermoplastic composite fibers
are thermally bonded together at the crossing points
thereof to form said nonwoven fabric, the process
comprisihg:

subjecting a web of said short fibers to a hot~

air treatment at a temperature not lower than the
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by reducin
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I ncrease a
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of liquid
present in
per meabi | i
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g the fineness of fiber have been proposed, but nere reduction in
fiber fineness brings about di sadvantages of both produet+en-—-and_function,
eduction in productivity of nonwoven fabric, yeduction in rate of

S phe

nmeation, and increase of oozing of an absorb Been Beplaced
basis weight to inprove the concealing praqgper been
d, but this approach involves an increase of obl em

retenti on. SUVMARY OF THE | NVENTI ON Accordingly, an object of the

vention is to provide nonwoven fabric excellent in liquid

t anf conceal in prqgerties which can be produced_ at | qw cost
skl b &N

giPQiéﬁd lower-melting component of said
thermoplastic composite fibers and not higher than the
melting point of the higher-melting component of said

thermoplastic composite'fibers to cause said thermo-

plastic composite fibers to be thermally bonded togeth-

er at the crossing points therebf; and

subjecting the web to an embossing treatment at
a temperature within 15 *C at or below the melting
point of the lower-melting éomponent, thereby accom-
plishing the second'object of the present invention.

The present invention further provides an
absorbent article comprising a topsheet facing the
wearer's skin, a liquid impermeable back sheet, and an
absorbent member interposed between the topsheet and
the back.sheet, the topsheet comprising the above-
mentioned nonwoven fabric.

The nonwoven fabric of the present invention
can be produced at low cost and high productivity and
exhibits excellent 1liquid permeability and concealing
properties, retains little liquid, and gives a comfort-
able feeling to the eyes. Specifically, it not only
performs the functions possessed by conventional nonwo-
ven fabric bﬁt, whén used as a topsheet of an absorbent
article, retains little liquid thereby exhibiting

excellent property 6f_gonceaiing an absorbed body

———
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excel lent fabricability and, when used as a topsheet of an_absorbent
retains little I|qU|d and feels satisfactory both to. “the touch -
durirfg use and to the REPLACEMENT SHEET Dat e:

use. Anot her object of the present invention is to provi de gﬂmﬂm ’”ﬂ’ ,’
he

articte,

produci ng the nonwoven fabric at high productivity. A furth

pr esent

I nvention is to

fluid.

In the nonwoven fabric of the present invention
where the thermoplastic fibers are thermoplastic com-
posite fibers and the sealed areas are formed, the
nonwoven fabric shqws increased concealing properties,
reduced amount of fluffing and coming out of the fib-
ers, and exhibits improved smoothness and dry feeling.

According to the process of the present inven-
tion, the nonwoven fabric of the present invention can
be produced at high productivity.

The absorbent article according to the present
invention, in which the nonwoven fabric of the present
invention is used as a topsheet, has an improved dry
feel both to the touch during use and to the eyes after
it is wetted. -

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of an embodiment
of the nonwoven fabric according to the present inven-
tion;

Fig. 2 is a schematic illustration of an appar-
atus which can be used in the production of the nonwo-
ven fabric of the present invention;

Fig. 3 is a schematic illustration of an appar-

atus which can be used in carrying out the preferred

process for producing the nonwoven fabric of the pres-
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provi de an absor bent article'using t he nonwoven fabric as a topsheet, which
artlcle feels dry to the touch during use and | ooks dry even-after use. As
a result of extensive investigations, the inventors of the present

i nvention have found that application of a partial sealln ma
heat enbossing to nonwoven fabric conprising fibers whose

adjusted within a specific range and containing a specific
titani um oxi de achi eves the first object of the present |nvent|on r|n

about an inprovenent in concealing properties, provid- ing |iquid- repellent

areas (seal a ovi ding conpletely concealing areas in proportion
to the sealggt iﬁgéaﬁﬁgﬁ’keep t he conceal ing function even after use,

Figs. 4(a) and 4(b) illustrate a device for
measuring the absorption time and backflow of absorbed
liquid;

Fig. 5 is a perspective view of a sanitary
napkin as an embodiment of the present invention, in
wﬁich the nonwoven fabric of the present invention is

used as a topsheet;

Fig. 6 schematically shows a movable model ef a
female's waist portion; and

Fig. 7 schematically shows the model of Fig. 6
with the sanitary napkin of Fig. 5 applied.

DETAILED DESCRIPTION OF THE INVENTION

The nonwoven fabric of the present invention
will be described below in detail.

The short fibers constructing the nonwoven
fabric of the present invention comprises short fibers,
50% by weight or more of the short fibers comprising
the thermoplastic fibers. A preferred mixing ratio of
the thermoplastic fibers for stabilizing the physical
properties and sealing properties of the resulting
nonwoven fabric is from 70 to 100% by weight.

If the mixing ratio of the thermoplastic fibers
is less than 50% by weight, the degree of sealing would

be so low that the resulting fabric fails to meet the
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bringi ng about a great inprovement in concealing prop- erties at such a
basi s weight that does not lead to an increase of cost'ﬁh‘Té*satrs+y+ﬂg~the

fequfrenent of |iquid absorbability as a topsheet of an artlcle
and achieving a renmarkable i nprovenent in dry feel. REP
: 26 OCT 1995. 5 The present invention has been coqpl he

above findings. The present invention provides

physical requirements demanded during fabrication, such
as strength and prevention of fluff from coming out.

The thermoplastic fibers which can be used in
the present invention include polyester fibers, such as
polyethylene terephthalate (PET) and polybutylene
terephthalate (PBT); polyolefin fibers, such as poly-
ethylene (PE) and polypropylene (PP); polyamide fibers,
such as nylon 6 and nylon 66; and acrylic fibers.
Since these thermoplastic fibers are essentially hydro-
phobic, they are usually subjected to a surface treat-
ment with, for example, a surface active agent to
improve wettability and processability.

The thermoplastic fibers are preferably thermo-
plastic composite fibers.

The thermoplastic composite fibers include
core/sheath type composite fibers and side-by-side
type composite fibers, comprising an appropriate
combination of the above—-enumerated thermoplastic
fibers. 1In particular, composite fibers comprising
two or more types of polymers different in melting
point by 80 °C or more are preferably used.

| Where the nonwoven fabric is used as a topsheet
of sanitary napkins, composite fibers COmprising PET
as a core and PE as a sheath are particularly suitable

for their functions and processability.
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l'iquid permeabl e nonwoven fabric having concealing properties which

conpri ses short fibers, 50% by wei ght or nore ef—satd-short—-bers
conpf|5|ng thernDpIastlc fi bers, and has sealed ar eas forned by artlally
"seal - i ng said nonwoven fabric in such a nannerTh eet rea ratio
is from10 to 40 % said short fibers contalnlmg parts by
wei ght of said short fibers, from1l to 5 parts b ani um oxi de,

an aggregate web of said short fibers havi ng a mettablllty of from3 to 20
seconds as expressed in terns of sedlnentatlon time, and said nonwoven

fabric having a refyeclangg Rffe UObbvadilénttbilla UndradtladPi&

composite fibers, the short fibers preferably consist

of the thermoplastic composite fibers, whereby heat
sealing may be conducted in a broader temperature
rénge. As a result, troubles which may occur due to
change of sealing temperature with change of running
speed in the course of assembling the elements can be
avoided, and the sealing strength is improved to im-
prove the performance of the product.

The short fibers to be used in the nonwoven
fabric contain from 1 to 5 parts by weight, preferably
from 1.5 to 5 parts by weight, of TiO, per 100 parts by
weight of the short fibers.

Incorporation of Tio, within the above range
brings about improvement in concealing properties with-
éut impairing spinnability, nonwoven fabric productivi-
'ty, and processability of nonwoven fabric. If the TiO,
content is less than 1 part by weight, sufficient
conceaiing properties cannot be obtained. If it
exceeds 5 parts by weight, the spinning dope has poor
spinnability, the fibers have poor processability,
e.g., in carding, and the nonwoven fabric has poor
fabricability, e.g., in cutting.

It is preferable that TiO, be localized in

continuous lines along the longitudinal direction of

10
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The present invention also provides a process of producing the
above-mentioned nonwoven fabric in which the thernoplastie-+ibers-are—

t.hermopl astic com posite fibers, and the thernopl ast{t C ﬁﬁiﬁsi te fibers

are thermal |y bonded together at the crossing points "m‘imwegai d
or t

~nonwoven fabric, the process conprising: subjecting a
fibers to a hot- air treatnent at” a tenperature not |lo
each fiber to form high density portions rather than

- REPLACEMENT SHEET Date :..2 6 OCT . 1995. .

uniformly distributed throughout the fiber. Where the
short fibers consist of the above-mentioned thermoplas-—
tic composite fibers, it is preferable that TiO, be
distributed only in.the core than uniformly distributed
in the core/sheath, with the constituting polymers, the
fiber size, and the TiO, content being equal.

The short fibers preferably have a fiber size
of 3 denier or less from the viewpoint of texture and
concealing properties, and more preferably from 1.5 to
3 denier from the viewpoint of suitability to carding.
The short fibers preferably have a fiber length of from
25 to 75 mm from the view point of suitability to
.carding. -

An aggregate web of the short fibers have a
wettability of from 3 to 20 seconds as expressed in
terms of sedimentation time. In order to stabilize
liquid permeability taking the balance between liquid
oozing and the permeation rate into consideration, the
sedimentation time is preferably 4 to 10 seconds.

If the sedimentation time is shorter than 3
seconds, the nonwoven fabric comprising such highly
hydrophilic fibers causes serious liquid oozing and
backflow similarly to the conventional nonwoven fabric.

If the sedimentation time is longer than 20 seconds,

11




6 melting point of the |lower-nelting conponent of said thernoplastic
conposite fibers and not higher than the nelting point of the————

. 'higher-nel ting conponent of said thernoplastic conp
said thernmo- plastic conposite fibers.to be thernmal

t he crossi

ﬁ§§%g i bers to cause -
. y tl er at

ng points thereof; and subjecting the weblm',' ﬂ”ﬁﬁﬁg '

treatnent at a tenperature within 15 C at or bel ow i nt of the

| ower - el t

i ng conponent, thereby accom plishing the second object

present invention. The present invention further provides an absor

article co

rising a topsheet facing the wearer's skin, a liquid

i nper meabl &NgadKORYREED £ARIAR exnibits poor liquid permeability

and causes a liquid leak.

The term "aggregate web" as used herein refers
to aggregate of short fibers obtained by carding.

The sedimentation time as above referred to can
be measured in accordance with the criteria specified
for sanitary goods, "dewaxed cotton” (absorbent.wad—

ding) (published by Nihon Eisei.Zairyo Kogyokai on

September 1, 1966 under the supervision of Pharmaceu-
tical Affairs Division, Japanese Health and Welfare
Ministry).

The sedimentation time can be adjusted to the
above range by optimizing the coverage of a surface
active agent (finishing agent) applied to the surface
of fibers while appropriately selecting the contact
angle to wéter and the surface energy of the surface
active agent. For example, when the surface active
agent is applied to the surface of the fibers which
constitute the nonwoven fabric of the present inven-
tion, known surface agnets such as alkyl phosphate and
alkyl ether sulfate can be used while adjusting the
formulation, modification and coverage of the surface

active agent so that the sedimentation time may fall

within the above range.

The nonwoven fabric of the present invention
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absor bent nenber interposed between the topsheet and the back sheet,

fabric of the present invention can be produced at |ow cost
productivity and exhibits excellent liquid perneability and

t opshéet conprising the above- nentioned nonwoven fabric. Tmhgmmm laced
a

properties,

retains little liquid, and gives a confort- abl

eyes. Specifically, it not only perforns the functions possessed by
nonwo- ven fabric but, when used as a topsheet of an absorbent
article, retains little liquid thereby exhibiting excellent property of

conceal i ng an _absor

convent i onal

gpmp;;sggglggé/abgﬂéi Qﬁﬁﬂlﬁifzshort fibers has sealed
areas formed by partially sealing said nonwoven fabric
in such a manner that the sealed area ratio from 10 to
40%, based on the tdtal area of the nonwoven fabric.
For good balance between reduction in the area where
liquid 1is retained (enhancement in concealing
properties) and texture, a preferred sealed area ratio
is 20 to 30%. |

If the sealed area ratio is less than 10%, the
nonwoven fabric is unsatisfactory in strength during
use or processing, property of concealing a body fluid,
and, in particular, reduction in the area where liquid
is retained. If the sealed area ratio exceeds 40%,
although the area where liquid is retained is suffi-
ciently reduced to show very high concealing proper-—
ties, the liquid permeation rate is too low for practi-
cal use, and the texture such as feel to the touch and
softness is significantly impaired.

Although the sealed area may be in the state
that the thermoplastic fibers or the lower-melting
components of the thermoplastic composite fibers are
melt or not melt together, or the fibers retain their

forms, it has a sealed structure which does not sub-

stahtially retain liquid.

A preferred sealed area ratio of the nonwoven
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7 fluid. In the nonwoven fabric of the present invention where the

t hernopl-astic fibers are thernoplastic com posite fibers and the sealed

_properties, reduced anount of fluffing and com ng out of
.exhibits inproved snoot hness and dry feeling. According t

areas are formed, the nonwoven fabric shows increased Ghi@Sl%adHaBEeenReilaced

‘the present inven- tion, the nohwoven fabric of the presen

be produced at high productivity.

and

fabric for obtaining a dry appearance as a topsheet of

absorbent articles is preferably'zo% or more, still

preferably 30% or more. However, since a concealing

function and a liquid permeation function conflict with

each other, and also an increase in sealed area ratio

results in hardness, a recommended sealed area ratio

for that use ranges from 20 to 30%. A concealing

function and a liquid permeation function are prefer-

ably well balanced by adjusting the fiber size of the

short fibers and the basis weight of the nonwoven

fabric within their preferred range hereinafter de-

scribed.

The nonwoven fabric of the present invention

preferably has a reflectance of 20% or more, still

preferably 30% or more, for assuring a satisfactory dry

feel as a topsheet.

The reflectance of the nonwoven fabric per unit

basis weight (1 g/mz) is 1.3% or more, preferably l.4%

Oor more.

If the reflectance per unit basis weight is

less than 1.3%, a body fluid absorbed in an absorbent

member is easily seen through the topsheet, or a

required basis weight would be uneconomically high.

A method for measuring the reflectance will be

described later.
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The absorbent article according to the present inventio

n, in which the

nonwoven fabric of the present invention is used as a tepsheets- has-af——

i nproved dry feel both to the touch during use and to.t
“wetted. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a p
an enbodi rent of the nonwoven fabric according to the p
"Fig. 2 is a schematic illustration of an appar- atus whi
t he production of the nonwo- ven fabric of the present
a schematic illustration of an appar- atus which can be
out the preferred

.eyes after it is
g e
iC

invention; Fig. 3is
used in carrying

The nonwoven fabric of the present invention
preferably has a basis weight of from 15.5 to 35 g/mz.
From the viewpoint of the cosr and the balance between
the ‘concealing properties and the absorptivity, a still

preferred basis weight is from 20 to 30 g/m .

In other words, a high basis weight is advanta-

geous for prevention of liquid backflow from an absorb-
ent member and for improvement of the concealing prop-
erties but seriously disadvantageous for quick liquid
permeation, prevention of liquid remaining, and espe-
cially cost.

While whitehing of a topsheet for improvement
in the concealing properties is a known technique, the
content of TiO, that.may be incorporated into the
nonwoven fabric of the present invention is limited as
has been the case with the conventional nonwoven fab-
ric.

In the present invention, even with the TioO,
content being controlled low as specified above, the
nonwover fabric having sealed areas possesses liquid
permeability required for use as a topsheet of absorb-
ent articles while satisfying varieus physical proper-
ties required as nonwoven fabric. Additionally, the
sealed areas do not retain liquid, rather repelling

liquid, and keep exhibiting concealing properties and
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process -for producing the nonwoven fabric of the pres- REPLACEMENT SHEET
Date: ' 2 6 OCT 1995 8 ent invention; Figs. 4(a) and 4(b) illustrate a
device for neasuring the absorption tine and backf!| owqgf spbsps B&H Repisted d;

Fig. 5 is a perspective view of. a sanitary napkin as an4mmllmFﬂH “the
ion is

- present invention, in which the nonwoven fabric of the
whiteness. Therefore, the nonwoven fabric of the

present invention, when used as a topsheet of absorbent
articles, exhibits a greatly improved concealing prop-
erties and a substantial dry feel even after being
wetted as compared with nonwoven fabric having no
sealed area.

Because of thé sealed areas formed by partial
sealing, the nonwoven fabric of the present invention
has a decreased room for retaining liquid while main-
taining the body fluid permeating function.

Nonwoven fabric having such a structure formed
by so—-called heat embossing has hitherto been supplied.
However, nonwoven fabric having sealed areas formed by
heat embossing becomes less bulky and is liable to
cause considerable liquid oozing and backflow.

To the contrary, the nonwoven fabric of the
present invention, because of the specific wettability
of constituting fibers and the ;pecific Tio, content,
inhibits liquid oozing or backflow while maintaining
liquid permeability and shows a markedly improved
property of concealing an absorbed body fluid from view
when used as a topsheet of absorbent articles.

In particular, since the nonwoven fabric of the

present invention has its T102 content limited within a

specific range and has sealed areas at a specific area
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used as a topsheet; Fig. 6 schematically shows a novabl e nodel of a
femal e s waist portion; and Fig,,7 schematically shows the nodel of Fig—6-
.With the sanitary napkin of Fig. 5 applied. DETAI LED DESGH)sEHd:

| NVENTI ON The nonwoven fabric of the present invention wl WS%W eEI
bel ow in detail. The short fibers constructing the nonm@ve’r“m lEmIJH e
present invention conprises short fibers, 50% by wei ght or
short fibers conprising the thernoplastic fibers. A preferred mxing ratio
of the thernoplastic fibers for stabilizing the physical properties and
sealing properties of the resulting
ratio, it satisfactorily performs a function of liquid
absorption while repelling liquid at the sealed areas,
thereby reducing the proportion of the area that re-
tains the liquid. As a result, it has a remarkably
improved concealing properties and an improved dry feel
on practical use as compared with nonwoven fabric
having its TiO, content merely increased.
As previously stated, conventional nonwoven
fabric comprising fipers having been rendered hydrophi-
lic is so wettable that it is ready to reduce the space
between the fibers and become less bulky on being
wetted, tending to cause liquid oozing or backflow. On
the other hand, the nonwoven fabric of the present
invention whose wettability is controlled within a
specific fange does not lose its bulkiness to such a
degree as causes liquid oozing or backflow.
By virtue of the aforesaid characteristics, the
nonwoven fabric of the present invention fulfills its
function as a topsheet of absorbént articles with a
substantially low basis weight, i.e., letting a body
fluid such as menstrual blood penetrate therethrough,

while reducing the portion retaining the body fluid so

as to conceal the absorbed body fluid from view, with-

out involving such economical disadvantages as a mere

increase in basis weight for improving the concealing
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nonwoven fabric is from70 to 100% by wei ght.

If the mxing ratio of the

t hernopl astic fibers is |ess than 50% by wei ght, the degree of searimg
woul d be so low that the resulting fabric fails to neet thesHE R

SHEET Dat e

. .26 OCT 1995........... S - Bhaced |
requi rements demanded during fabrication, such as strengt Eﬂm’ ’)
of fluff fromcom ng out. The thernoplastic fibers which t he

present invention include polyester fibers, such as

properties or without reducing the fiber size of the
constituting fibers to such an extent that would result
in difficulty in carding. |
The nonwoven fabric of the present invention in
which the thermoplastic fibers are thermoplastic

composite fibers and the thermoplastic composite

fibers are thermally bonded together at the crossing

point is preferred to the one in which the fibers are

not thermally bonded together; for the former structure
is mére effective to prevent fibers from fluffing or
coming out.

It is preferable'fqr further improving the
concealing properties that the sealed areas of the
nonwoven fabric of the present invention are caused to
be cloudy so that the nonwoven fabric has a reflectance
per unit basis weight increased to 1.4% or higher.

The nonwoven fabric of the present invention
may have either a single layer structure solely com-
prising a web of the abovefmentioned short fiber or a
laminated structure comprising a plurality of the webs.
The laminated structure'@ay comprise two or more dif-
ferent types of webs in such a manner that the layer

facing the wearer's skin and the layer farthest from
the wearer's skin differ in types, fiber size, mixing

ratio, etc. of constituting fibers.

18

n




pol yet hyl ene terephthalate (PET) and pol ybutyl ene terephthal ate (PBT);

pol yolef- in fibers, such as poly- ethylene (PE) and polypropylene (PP)

pol yam de fibers, such as nylon 6 and nyl on 66; and acrélic fibers. Since
‘these thernoplastic fibers are essentially hydro- phobi Bus SngatiiasBeen Replacdd| v
.subjected to a surface treat- nent with, for exanple, a

agent to inprove wettability and processability. The the rs
are preferably therno- plastic conposite fibers. The thernoplastic
conposite fibers include core/sheath type conposite fibers and side-by-side

“type conposite fibers, conprising_an appropriate conbination of the
above-enuneratedtﬁuw%%ﬁl&?ﬂﬂ?ven fabric according to the present

invention will be illustrated more specifically by

referring to Fig. 1. Fig. 1 is a perspective view of
an embodiment of the nonwoven fabric according to the
present invention.

A nonwoven fabric 1 shown in Fig. 1 has a
single layer structure comprising a web of the above-~
described short fibers. It has sealed areas 2 in the
form of dots.

The sealed areas 2 are preferably formed in
dots as in Fig. 1 from the standpoint of appearance and
softness, but are not particularly limited in shape.

The area of each sealed area and the density of
the sealed areas are not particularly restricted as far
as the above-specified sealed area ratio is satisfied.
However, the area of each sealed area preferably ranges
from 0.5 to 12.6 mmz, and the density of the sealed
ares ranges from 2 to 30 sealed areas per cmz.

The sealed areas are preferably formed in a
non-melt state and are thereby caused to be cloudy for
obtaining improved concealing properties and for pre-
vention of fluffing.

The nonwoven fabric of the present invention

can easily be obtained by making the above-described

short fibers into a fiber web in a conventional manner
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fibers. In particular, conposite fibers conprising two or nore types of

polymers different in nelting point by 80 C or nore are—preferably used..
.Where the nonwoven fabric is used as a topsheet of sanjtary napkins,

conposite fibers conmprising PET as a core and PE as'a Replaced
particularly suitable for their functions and processabi . NT
SHEET . Date : .26 OCT 1995 10 In using the above:ne

t her nopl astic

and subjecting the web or a laminate thereof to emboss-—
ing.

For example, the nonwoven fabric can be pre-
pared as illustrated in Fig. 2. 1In Fig. 2 is shown a
schematic illustration of an apparatus which can be
used in the productéon of the nonwoven fabric of the
present invention. ?hort fibers are fed to a carding
machine 32 as shown by the arrow and carded into a web
31. The web 31 is fed to embossing rolls 33 where it is
partially sealed by heat embossing, taken off by a
winder 34, and cut and trimmed to desired shape and
size to obtain thé nonwoven fabric of the present
invention.

The web can be obtained by well-known tech-
niques, for example( carding. The embossing can be
carried out in a conventional method, such as heat
embossing or ultrasonic embossing, in which embossing
is effected at a.temperature higher than the melting
point of the thermoplastic fibers to give a pattern,
e.g., a dot pattern, having a sealed area ratio of 10
to 40%. When the thermoplastic fibers are thermoplas—
tic composite fibers, and the lower-melting component
thereof has a melting point, e.g., of 132 *C, the
embossing is caxriéd out at an embossing tempefature of

140 to 145 °C under a pressure of 30 to 45 kg/cm.
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conposite fibers, the short fibers preferably consist of the thernoplastic
conposite fibers, whereby heat sealing may be conducted“fnma—bFeadeLﬁ_‘“_h
.température range. As a result, troubles which may occur_due to change of

seal ing tenperature with change.of running speed in the B&mRelmmd
assenbling the el enents can be avoided, and the sealing s
I nproved to im prove the performance of the product. The to

be used in the nonwoven fabric contain from1l1l to 5 parts by melght
preferably from1.5 to 5 parts by weight, of TiQ2 per 100 parts by weight

O i, Short Tibers. shAoRANELL el BEalFedd HIbD (% FOBHE LRSI nos
invention having gxcellent concealing properties and
freedom from fluffing, in which the thermoplastic
fibers are thermoplastic composite fibers and the
thermoplastic coﬁpoéite fibers are thermally bonded
together at the'crossing point, can be prepafed by
subjecting a web comprising the above fibers to a hot-
air treatment at a temperature not lower than the
melting point of the lower-melting component of the
thermoplastic composite fibers and not higher than the
melting point of the higher-melting component of the
thermoplastic composite fibers to cause the thermo-
plastic composite fibers to be thermally bonded to-l
gether at the crossing point thereof and subjecting the
web to embossing at a temperature within 15 ‘C at or
below the melting point of the lower-melting component.

More specifically, the preferred nonwoven
fabric can be produced as shown in Fig. 3. In Fig. 3
is shown a schematic illustration of an apparatus which
can be used in carrying out the preferred process for
producing the nonwoven fabric of the present invention.
Short fibers are fed to the carding machine 32 as shown

by the arrow and carded into the web 31. The web 31 is

fed to heat treating machine 35 where hot air is sup-

plied in the direction shown by the arrows and is
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out inpairing spinnability, nonwoven fabric productivi- ty, and
processability of nonwoven fabric. If the [err] content—s—tess than 1 part

by wei ght, sufficient concealing properties cannot be obtained. If it
exceeds 5 parts by weight, the spinning dope has poor s athﬂi Reblaed
fibers have poor processability, e.g., in carding, and t br|c
has poor fabricability, e.g., in cutting. It is preferab

| ocalized in continuous |ines along the |ongitudinal dlrectlon 0

REPLACEMENT SHEET 2 6 OCT 1995 Date .: 26 OCT 1995
applied to the web 31 to thermally bond the thermoplas-

tic fibers (melting component) of the web 31. The
heat-treated web 31 is then fed to the embossing rolls
33 where it is partially sealed by heat embossing,
taken off by the winder 34, and cut and trimmed to
desired shape and size to obtain the nonwoven fabric of
the present iﬁvention.

Embossing at a temperature within the above-
specified range makes it possible to form sealed areas
exhibiting cloudiness without completely melting the
sealed areas.

If the embossing temperature exceeds the melt-
ing point, the sealed areas undergo complete melting
and do not assume cloudiness. If the temperature is
lower than the melting point by more than 15 °C, the
sealed areas are seemingly cloudy but have poor shape
retention and tend to disintegrate during use.

The nonwoven fabric produced by the above-
mentioned preferred process exhibits further enhanced
concealing properties, effectively prevents fibers from
fluffing or falling out, and has an improved dry feel.
That is, physical properties required as nonwoven

fabric can be assured and fluffing of the constituting

fibers can be inhibited by thermally bonding the ther-

moplastic composite fibers having a specific TiO,
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each fiber to formhigh density portions rather than uniformy distributed
t hroughout the fiber. Were the short fibers consist -ef—+the— S
above-nmentioned thernoplas- tic.conposite fibers, it is preferable that

Ti @2 be distributed only in the core than unlforniy di Been Re)
core/sheath, with the constituting polyners, the fiber s[ J

cont ent being equal . The short fibers preferably have a fif

denier or less fromthe viewpoint of texture and concballng propertles

nore preferably from1.5 to 3 denier fromthe viewpoint of suitability to

carding. The shardn{ be" 8" SLSERhY L8YSe2 LhoR LRRRLLOL1rom

Describing the above process more specifically,
i£ is preferable for texture to lower the temperature
of hot air in the hot—air treatment in inverse propor-
tion to the mixing ratio of the thermoplastic component
in the thermoplastic composite fibers, taking it into
consideration that the heat treated web is to be
subsequently subjected to heat embossing. Generally,
the hot—-air treatment is preferably carried out at 132
to 140 °C for 6 Eo 10 séconds.

The conditions of embossing are arbitrarily
selected according to the desired sealed area ratio.
For obtaining the sealed area ratio of, for example,
25%, an embossing pressure recommended for forming
cloudy sealed areas and for ensuring satisfactory
physical prope:ties as nonwoven fabric is from 15 to 60
kg/cm, preferably from 30 to 50 kg/cm, in terms of
linear pressure. If the linear pressure exceeds 60
kg/cm, the sealed areas tend to suffer from damage,
resulting in reduction in strength. If it is less than
15 kg/cm, the sealing tends to be nonuniform and incom-
plete. Taking thermoplastic composite fibers composed
of PET as a core and PE as a sheath for instance, the
PE sheath having a melting point of 135 *C, the emboss-

ing temperature is preferably selected from the'range
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25 to 75 mmfromthe view point of suitability to carding. An aggregate web
of the short fibers have a wettability of from3 to 20 seconds as expressed
.in terms of sedimentation time. In order to stablllze FTﬁUld‘pernEabrllty

taking the bal ance between |iquid oozing and the pey 90 rat |n
consideration, the sedinmentation tinme is preferably If t he
sedinmentation tinme is shorter than 3 seconds, the no

conprising such highly hydrophilic fibers causes ser zing and
backflow simlarly to the conventional nonwoven fabric. If the
sedi nent at i Yk t]iﬁ ‘j_é if_@ge&. than 20 seconds, REPLACEMENT SHEET

The above-mentioned process includes a hot-air
treatment for thermally bonding thermoplastic composite
fibers together to endow the short fiber web with
physical properties as a nonwoven fabric and an emboss-
ing treatment for forming cloudy sealed areas.

Without thermal bonding by the hot-air treat-
ment, the resulting nonwoven fabric hardly satisfies
the requirements of-physical properties such as
strength; for the embossing conditions adopted in the
above-mentioned process are intentionally made milder
than those used in conventional processes for nonwoven
fabric manufactuiing; that is, the embossing conditions
of the present invention are not sufficient for stably
imparting sufficient physiCal properties such as
strength required as nonwoven fabric to the web.

The cloudiness of sealed areas is attributed to
irreqular reflection due to microscopic strains and
cracks caused by embossing. <Therefore, cloudy sealed
areas have notably increased concealing properties as
compared with heat-embossed sealed areas in which
fibers have undergone complete thermal Sonding.

In conventional techniques of producing nonwo-

ven fabric by heat embossing, processing at a tempera-

ture causing thermal bonding has been essential for
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Date: 26 OCT 1995 12 the nonwoven fabric exhibits poor liquid
permeability and causes a liquid | eak. The term "aggregate web" as used

.herein refers to aggregate of short fibers obtained by carding. The
sedinentation tinme as above referred to can be neasured i ThigShe& HAAHLG

the criteria specified for sanitary goods, "dewaxed cottonH"m ,,m Hrm a%

di ng) (published by N hon Eisei Zairyo Kogyokai on Septenb

t he supervision of Pharnaceu- f
assuring necessary strength as nonwoven fabric. For
example, thermoplastic fibers having a melting point of
132 °C are usually embossed at 140 to 145 *C. Since
cloudy sealed areas cannot be formed without sacrific-
ing physical properties such as strength as nonwoven
fabric, it is impossible to manufacture nonwoven fabric
with cloudy sealed areas by conventional heat emboss-~
ing. It is not until an embossing treatment is preced-
ed by a hot—air treatment that cloudy sealed areas can
be formed while satisfying physical requirements essen-
tial to nonwoven fabric.

When incorporating the nonwoven fabric into the
absorbent article of the present invention, the machine
direction (MD) of the nonwoven fabric and the longitu-
dinal direction of the absorbent article may be the
same or different.

The absorbent articles according to the present
invention will be described below.

The absorbent article of the present invention
comprises a topsheet facing the wearer's skin, a liquid
impermeable back sheet, and an absorbent member inter-
posed between the topsheet and the back sheet, the

topsheet comprising the nonwoven fabric of the present

invention. By virtue of the characteristics of the

nonwoven fabric as a topsheet, the absorbent article of
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tical Affairs D vision, Japanese Health and Welfare Mnistry). The
sedinmentation tinme can be adjusted to the above range-by optimzing the

" coverage of a surface active agent (finishing agent) applied to the surface
“of fibers while appropriately selecting the contact arkhis éh&oHuﬂkafR

surface energy of the surface active agent. For exanple rface
active agent is applied to the surface of the fibers mh the
nonwoven fabric of the present inven- tion, known surface agne s

al kyl phosphate and al kyl ether sulfate can be used while adjustlng the

fornul ati ong g‘ fété:é”ﬂéoi‘négﬂt‘i%‘ﬂ”t?agé 26¢t BRISMH AF AFLS¥EeI¢ Uy SO that

t he sedlnentatl
but high concealing properties so that the absorbed

body fluid, such as urine or blood, may not be easily
seen through. Since the sealed areas of the topsheet
do not retain a body fluid, the absorbent article feels
very dry and causes no discomfort to the wearer both
physically and visually.

The absorbent articles of the present invention
are applicable to all the ordinary absorbent articles
such as disposable diapers and sanitary napkins, and
are especially suitable as sanitary napkins as shown in
Fig. 5. A sanitary napkin 10 shown in Fig. 5 comprises
a topsheet 11 facing the wearer's skin, a liquid imper-
meable back sheet 12, and an absorbent member 13 inter-
posed between the topsheet and the back sheet, the
topsheet comprising the nonwoven fabric. Any of well~
known back sheets and absorbent members may be used in
the absorbent articles of the present invention without
any particular limitaeion.

The nonwoven fabric according to the present
invention satisfies the requirements for use as a
topsheet of absorbent articles, i.e., permeability to
body fluids and non-retention of the absorbed body
fluid, without incurring an increase in cost. It is

particularly excellent in'concealing properties and dry
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wi thin the above range. The nonwoven fabric of the present invention
REPQACENENT SHEET Dat e . 2 6 OCT 1995 13 conprising the '
_abpve-descrlbed shprt_flbers has seal ed areas for ﬂs§¥agﬁ§ﬁ&ﬁké Seal ing
sai d nonwoven fabric in such-a manner that the sea rom10 to
40% based on the total area of the nonwoven fabri CJMR mgmﬂ nce

bet ween reduction in the area where liquid is retai t in
conceal i ng :

feel, causing no discomfort to the wearer. Accordingly,
the absorbent article of the present invention exhibits
a great reduction in slimy feel on the topsheet surface
during use and a greatly improved property of conceal-
ing the absorbed body f£fluid, such és menstrual blood.
Therefore, it is excellent in feel of use both physi-
cally and visually.

The present invention will now be illustrated
in greater detail with reference to Examples and Com~
parative Examples, but the present invention is not
deemed to be limited thereto.

EXAMPLES 1 to 21

Short fibers, whose composition is shown in
Table 1, were carded into a web having the basis weight
shown in Table 2. The resulting web was embossed under
the conditions shown in Table 2 to obtain nonwoven
fabric (Examples 1 to 21 and Comparative Exaﬁples A to
I, K, and N). 1In Examples 16 to 20, the web was sub-
jected to a hot-air treatment under the conditions
shown in Table 2 prior to the embossing. The sealed
area ratio and reflectance per unit basis weight of the
resulting nonwoven fabric are shown in Table l. Com-

parative Example I could not made into nonwoven fabric

because it had not been subjected to a hot-air treat-

ment and had been embossed at a temperature lower than
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properties) and texture, a preferred sealed area ratio is 20 to 30% If the
sealed area ratio is less than 10% the nonwoven fabricds unsatisfactory
jn strength during use or processing, property of concealing a body fruid,—
and, in particular, reduction i'n the area where |iquid i ShisSheai i Reen!r lgcgg

seal ed area rati o exceeds 40% although the area where |i i

Is suffi- ciently reduced to show very high concealing pr Iﬂl]Hﬂl}"r
liquid pernmeation rate is too |low for practi- cal use, an uch
as feel to the touch and softness is significantly inpaired. Al though the

seal ed area be jn,the state that the thernoplastic _fibers or the
Iomer-neltingﬂ% meiting pofht o? PE. cOmpantfve Exampfe K is

nonwoven fabric having no sealed area. The non-thermo-
plastic fibers shown in Table 1 refer to the fibers
having a meiﬁing point of 200 °C or higher.

The reflectance per unit basis weight as re-
ferred to above was measured as follows.

Reflectance:

Reflectance was measured with a differential
colorimeter SZG4d80, manufactured by Nippon Denshoku
Kogyo K.K., under the conditions described below and
calculated according to the following equation. The
reflectance per unit basis weight was obtained by
dividing the reflectance thus obtained by the basis
weight of the nonwoven fabric.

Measuring Conditions:
Diameter of the measurement of the.positlon: 30 mm
(the internal lens was changed accordingly)
Number of measurements: 10 positions pér sample
Wavelength: 500 nm
Egquation:

Reflectance (%) = [(r -~ rg)/(100 - rg)] x 100

r : Measured value of sample

rg: Measured value of a standard red plate
Each of the samples obtained (Examples 1 to 21

and Comparative Examples A to I, K and N) was evaluated
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conponents of the thernoplastic conposite fibers are nelt or not nelt
together or the fibers retain their fornms, it has a seal ed structure which
.does’'not sub- stantially retain liquid. A preferred*sea%ed—afea—%a%+e—of

t he nonwoven REPLACEMENT SHEET Date:. 26 OCT 1995 14 fabric for

obtaining a dry appearance as a’topsheet of absorbe slmﬁ’ﬁmﬁﬁﬂmd
' e a

preferably 20% or nore, still preferably 30% or nore
in terms of strength, texture, fluffing, absorption

conceal i ng

time, appearance after absorption, fabricability (e.q.,
heat sealing property), backflow of absorbed liquid,
spinnability and érocessability of_fibers into nonwoven
fabric, and dynamic absorption and also evaluated for
cost performance. These cﬁaracteristics of the samples
were then totally judged. The results obtained are
'shown in Tables 3 through 6.

The above measdrement, evaluation, and overall
judgement were made as follows.
Strength (g/50 mm):

Ten test pieces having 200 mm in length and 50
mm in width whose longitudinal direction agrees with
the machine direction (hereinafter referred to as MD
samples) and 10 test pieces, having the same size as
the MD samples, whose longitudinal direction agrees
with the transverse direction crossing the machine
direction (hereinafter referred to as TD) were cut out
from the nonwoven fabric. A tensile test was conducted
using a Tensilon tensile tester RTA-100, manufactured
by Orientec Co., at a distance of 150 mm between chucks
and at a rate of elongation 6f 300 mm/min to measure
the maximum stress at break..
Absorption Time and Backflow:

Absorbent paper having a pulp density of 0.06
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function and a Iiquid perneation function conflict wth each other,
al so an increase in sealed area ratio results in hardness a rec

seal éd area ratio for that use ranges from20 to 30% s 1
function and a |iquid pernmeation function are prefer- any
adjusting the fiber size of the short fibers and the basis

nonwoven fabric within their preferred range hereinafter de®

nonwoven fabric of the present invention preferably has a reflectance of

20% or nore, still preferably 30%or nore, for assuring a satisfactory dry

feel as a topghgel. gJ883" 8hi®s! BETsCke IR IFRET Y AROAS Rk Yo
pieces having 160 mm in length and 65 mm in width. A
pile of about 20 cut pieces of the paper totally weigh-
ing about 7 g was used as a test absorbent member. A
colored liquid having a viscosity of from 1 to 10 cp
was prepared as a test liquid which simulates menstrual
blood or urine. An absorption test was conducted using
the device shown in Figs. 4 (a) and 4(b), which
schematically show a device for measuring absorption
time and a device fdr measuring backflow respectively,:
in accordance with procedures (1) to (6) described
below:
(1) As shown in Fig. 4(a), a sample 41 made of the
abéorbent member wrapped in test nonwoven fabric was
placed on an acrylic plate 42, a cell 43 for liquid
pouring was put thereon, and weights 45 were put on the
cell to impose a pressure of 5 g/cm2 on the absorbent
member.
(2) Ten grams of the test liquid was poured into
the cell 43, and the time period from the moment for
the test liquid first to reach the surface of the
sample to the moment fof all the test liquid to be
absorbed in the sample was taken as an absorption time.
(3) As shown in Fig. 4(b), after 4 minutes from the

moment for the test liquid first to reach the surface
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basis weight (1 g/n2) is 1.3%or nore, preferably 1.4%or nore. If the

reflectance per unit basis weight is less than 1.3% a body fluid absorbed

basi s wei ght woul d be uneconom cally high. A nmethod for
reflectance will be described | ater. REPLACENMENT SHEET Daterunl

15

of the sample, the cell 43 and the weights 45 were
takén away, and 10 piles of No. 2 filter paper 46 (80
mm X 190 mm) weighing W1 (g) were gently placed on the
sample.

(4) The weight 48 to which the acrylic plate 47 was
fixed was softly put on the filter paper 46 so as to

apply a pressure of 50 g/cmz. The pressure was main-

tained for 3 minutes.

(5) The load was removed after 3 minutes' pressure
application, and the wetted weight W2 (g) of the filter
paper 46 was measured.

(6) The difference in weight of the filter paper 46
(W1 ~ W2)g was taken as the amount of backflow.
Texture, Fluffing and Appearance After Absorption
Texture and Fluffing:

The texture and fluffing of test nonwoven
fabric were evaluated through an organoleétic test by
20 female panel members. The points given according to
the following rating system were added up and divided
by the number of the panel members (n=20) to obtain an
average point as a criterion of evaluation. An average
point with a decimal fraction is rounded up or down to
obtain a round figure.

2 (E) ... Very satisféctory for practical use

1 (G) ... Satisfactory for practical use
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The nonwoven fabric of the present invention preferably has a basis

of from15.5 to 35 [err]

bet ween t he
basi s wei ght

advant a- geous for prevention of liquid backflow from an

and for inpr

conceal i ng properties and the absorptivity, still pref

is from20 to 30 [err] In other words, a higi$ "Hﬁl

ovenent of the concealing prop- erties but :serli

di sadvant ageous for quick liquid perneation, prevention of liquid
remai ning, and espe- cially cost. Wile whitening of a topsheet for

| mpr ovenent

of [err] that may orpor

in the conceallng roperties is a known technique, the c
a§ ptable ,for practical use

-1 (P) ... Unacceptable for practical use
Appearance After Absorption:

Sanitary napkins employing nonwoven fabric to
be tested as a topsheet were used by 10 females and
evaluated for appearance after use according to the
following rating system. The test results were pro-
cessed in the same manner as in the evaluation of
texture and fluffiné. When the napkin is unsatisfac-
tory for practical use, it is evaluated as poor.

2 (E) ... Keeps blood nearly concealed from
view, feeling highly dry as com-—
pared with éonventional napkins.

1l (G) ... Keeps blood nearly concealed from
view, feeling slightly dry as com- |
pared with conventional napkins.

0 (F) ... The same appearance as conventional
napkins.

-1 (P) ... Blood is easily seen through.
Fabricability:

Fabricability of nonwoven fabric in conveyance,
cutting, heat sealing, high-speed assembly, and the
like in the conversion to final products was totally
evaluated according to the following rating system.

E ... Very suitable to fabrication (high
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nonwoven fabric of the present invention is linmted as has _been the case
with the conventional nonwoven fab- ric. In the present invention, even

with the [err] content being controlled | ow as specified ahgy8neet s Been Replaced
nonwoven fabric having seal ed areas possesses |iquid per rreab Wml m

for use as a topsheet of absorb- ent articles while satisfyi
physi cal proper- ties required as nonwoven fabric. Additional
areas do not retain liquid, rather repelling liquid, and keep exhi biting
conceal i ng properties and REPLACEMENT SHEET Dat e : 2 6. CT 1995

productivity).

G .o Suitable to fabrication more than
usual.
o .+« Troubles occur to some extent (low

productivity).
P oo Unsﬁitable to fabrication (no
productivity).
Dynamic Absorption:

The topsheet 11 comprising nonwoven fabric and
having sealed areas 2, the back sheet 12 comprising
ligquid impermeable film, and the absorbent member 13
comprising fluff pulp, a blotting paper and a superab-
sorbent polymer were fabricated into the sanitary
napkin 10 shown in Fig. 5.

As shown in Fig. 7, the resulting napkin was
fitted to a movable model 60 of a female's waist por-
tion shown in Fig. 6, and shorts were put thereon. The
model was moved to simulate walking at a speed of 100
steps/min (50 m/min). After 1 minute from the start of
the movement, 2 g of defibrinated horse blood was'
discharged into the napkin by pouring it through a tube
61 at a rate of 8 g/min while moving the model. Three
minutes later, 3 g of the same blood was discharged
while moving the model. Three minutes later, 2 g of

the same blood was discharged while moving the model.
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16 whiteness. Therefore, the nonwoven fabric of the present—nvention
when ‘used as a topsheet of absorbent articles, exhibits a greatly inproved

conceal ing prop- erties and a substantial dry feel even a
as conpared with nonwoven fabric having no seal ed area. Be
seal ed areas forned by partial sealing, the nonwoven fabri nt

I nvention has a decreased roomfor retaining |iquid while main- talnlng t he
body fluid perneating function. Nonwoven fabric having such a structure
f or med

Thereafter, the procedure of 3 minutes' moving foilowed
by discharging of 2 g of the blood while moving the
model was repeéted, and the total amount of the blood
discharged at the moment when a leak occurred was
recorded. The test was repeated 10 times pef sample,
and the results were averaged to obtain a dynamic
absorption.

Spinnability and Processability:

Spinnability and proceésability of the fibers

into nonwoven fabric were totally judged as follows.

G «+. No problem
F ... Slightly questionable
P «++ Unsuitable for production

Cost Performance:

The.cost performance of nonwoven fabric was
evaluated in terms of basis weight vs. concealing power
(reflectance) according to the following standard.

G «++ Reflectance per unit basis weight of

1.3% or higher and the basis weight
of 30 g/m? or less.

F ... Reflectance per unit basis weight of

1.3% or higher and the basis weight

of more than 30 g/m2 and 35 g/m2 or

more.

P ... Reflectance per unit basis weight of
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by so-called heat enbossing has hitherto been supplied. However, nonwoven
fabriQ'having seal ed areas forned by heat enbossing becones |ess bulky and
i.s liable to cause considerable |iquid oozing and backf | 0WhisBheet H8 Been Replaced
contrary, the nonwoven fabric of the present invention, bec E ,ﬂgi

|

specific wettability of constituting fibers and the speC|f|
inhibits Iiquid oozing or backflow while maintaining |iquid pernea
and shows a narkedly inproved property of concealing an absorbed body f|UId
fromvi ew when used as a topsheet of absorbent articles. In particular

i ted within a Specific range MRHSRaEnEBaledtABd the basidceaidh ca
of 25 g/m2 or more.
Overall Judgement:
The sample of nonwoven fabric was given an
overall grade based on the productivity, fabricability,

physical properties, and practical performance.

E «+. Substantially very satisfactory.
G ... Substantially satisfactory.

F .+ Substantially practical.

P .+« Substantially impractical.
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REPLACEMENT SHEET Date :26 OCT 1995 17 ratio, it satisfactorily perforns
a fungtion of liquid absorption while repelling liquid at the seal ed areas,

thereby reducing the proportion of the area that re- tai NnSrhisiSgeet H43Weéh Replaced
result, it has a remarkably inproved concealing properties d
dry feel on practical use as conpared with nonwoven fabric F“ﬂua

content nerely increased. As previously stated, conventiona

TABLE 1
~ Composition of Short Fibers
Ti0: | Sedimen- | Sealed | Reflec~
Thermoplastic Fibers Non-thermoplastic Fibers tation |Area | tance
: Content | Time Ratio | Per Unit
Core/ | Piber size | Mixing Fiber size | Mixing Basis
Sheath | XLength |ratio | - | XLength |ratio ' Weight
(d %o ¢y (d %o 06 | I | (sedd | (39 €9)
1 |PET/PE| 2X%51 100 - - - 25 56 10
2 |PET/PE| 2X%51 100 -~ - - 25 5.6 .} LT
3 |PET/PR] 2X51 100 - - - 2.5 5.6 P} 1.4
4 | PET/PE] 2X51 100 - - - 25 5.0 40
5 {FET/PE| 2 X5l 50 | PET 2x51 | 50 25 4.8 40
6 {PET/PE| 2X5l1 70 | PET 2 X51 0 2.5 5.1 .} 15
T | PET/PE| 2 X5l 100 - - - 10 56 10 1.3
8 | PET/PB| 251 100 - - - 1.0 5.6 % L3
9 |PEI/PE|] 2X51 100 - - - 1.0 5.6 % 1.3
10 | PET/PE] 2X51 100 - - - L5 8.6 5 L6
Bxamples ] 11 { PET/PE| 2XS51 100 - - - L5 5.6 5 L5
12 | PET/PE] 2X51 100 - - - 5.0 56 .} 2.2
113 | PET/PB| 2 X5l 100 ] - - - 25 33 |'>
14 | PEBT/PE|] 2X%51 100 - - - 2.5 1.2 5
15{PET/PE| 2X51 100 | - - - 25 18.8 b.i]
16 | PET/PE} 2X51 100 - - - 25 5.6 5 1.6
17| PET/PB| 2Xx51 100 - - -~ 25 56 40 1.9
18| PET/PE| 2X51 7 | PET 2 x51 30 25 81 40 1.8
19| PET/PB{ 2 X5l 100 | - | - - L0 5.6 ] LS
20 | PET/PE| 2X51 100 - - - 1.5 56. 5 15
21 | PP/PR 2 X51 00| - - - 25 50 5 L4
A |PET/PE| 2X51 100 - - - 2.5 5.6 7
B |PET/PE| 2X51 50 [ P 2 X51 50 25 4.8 i)
C |PET/PE| 2X51 30 | PET 2 %51 70 2.5 4.5 40
D |PET/PE] 2X51 100 - - -~ 0.5 56 | & 1.0
Compara- | E | PET/PE| 2 X561 100 - - - 0.5 5.6 % L1
tive F | PET/PE| 2x51 100 - - - | 70 5.6 P} 23
Examples | G [ PET/PE{ 2 X51 100 - - | - 25 L8 ]
H[PET/PE| 2X51 100 - - - 25 2 P}
I |PET/PE| 251 100 - - - 25 5.6 P} LS
K|PET/PE| 2Xx51 100 - -~ - 25 5.6 - LS
N | PP/PE 2 %51 100 - - - 25 5.0 7
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fabric conprising fibers having been rendered hydrophi- lic is so wettable
that it is ready to reduce the space between the fibers and becone | ess
bul ky on being wetted, tending to cause |iquid oozing or baGKSHeQWas B

ot her hand, the nonwoven fabric of the present invention wh ”Eﬂw,

Is controlled within a specific range does not lose its bu

a degree as causes |iquid oozing or backflow By virtue of

characteristics, the nonwoven fabric of the present invention fulfills |ts
function as a topsheet of absorbent articles with a substantially lI'ow basis
weight, i.e., letting a body fluid_such as nenstrual blood penetrate
“therethrough, while reducing the pd#BBbE r&taining the body fluid so

Melting | Basis Hot-air Bmbossing Melting
Point Treatment | Point
of PE Weight Temp. [ Linear {of Core
Sheath Temp. | Time Pressure | PET or PP
49 @] (O [(sec) | CO | (eg/em) 49
1 132 16.1 - - 145. 3% 25
2 132 17.4 - - 145 5 255
3 132 5.2 - - 145 3 255
4 132 15.8 - - 145 3 255
5 132 L2 | - - 145 H 5
6 132 20.5 - - 145 % 255
T 132- | 16.3 - - 145 35 25
8 132 17.6 - - 145 35 %5
9 132 32.3 - - 145 35 255
10 132 | 16.0 - - 145 » %55
Examples | 11 132 20.4 - - 145 5 255
112 132 17.0 - - 145 3 25
13 132 25.4 - - 145 3% 2%
14 132 24.8 - - 145 » %5
15 132 24.6 - - | 145 B 25
16 132 25.9-1 18 9 120 K] 255
17 132 244 | 133 9 120 3% 2%
18 132 249 | 133 9 | 12 3 5
19 12 | 26.2 | 133 9 120 3 %55
201 132 %.5 | 13 9 120 d 2%
21 132 24.4 - - 145 35 160
A 132 16.7 - - 145 K] 25
B 132 20.6 - - 145 35 2%
C 132 20.1 - - 145 3% 255
D 132 17.2 - - 145 » 2%
Compara- | E 132 3R.3 - - 145 H 2%
tive F 132 17.4 - - 145 3 25
Bxamples | G 132 25.6 - - 145 K3 25
H 132 249 | - - 145 35 255
I 132 26.1 - - 120 3% 255
K 132 4.7 1|13 9 - - 25
N 132 17.9 - - 145 35 160
37
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as to conceal

econom cal

the conceal i ng REPLACEMENT SHEET Date: 26 OCT 1995

t he absorbed body fluid fromview, .w th- out

i nvol vi ng sueh——

di sadvant ages as a nere increase in basis weight for inprovi ngz

wi t hout reducing the fiber size of the constituting fibers

- extent that would result

t he present

18 prqﬁggﬁ&ﬂmb&nf‘ aced :
in difficulty in carding. The noanW“\iﬂ\\

I nvention in which the thernoplastic fibers are astic
Table 3 )
Basis | Strength |Reflec- |Absorp- |Tex- | Pluff-|Appea- | Pabrica- | Over-
Weight | (4g/S50mw) { tance | tion ture | ing | ramce |bility |all
Time After Judge-
{G@md| M | ]| O | (se) - {Use ment
11161 | 1.2] 0.2} 26.2 %6 G| G F F F
2| 17.4 | L9] 0.4] 28.8 P G| G F G
4| 158 | 27} 0.5| 2.9 3 F |G F G F
Beamples| 5| 2.2 | L3 02| 33 | % [G|F |G| F |F
6| 2.5 | .7} 0.3} 3.4 A G| F G F G
3|22 | 30f 06| %9 28 G| G G G G
21| 4.4 | 30) 0.7 H.1 0 G| G G G G
Al 167 ]| 08] 01| =0 26 G| P P P P
Comara- [N | 1.0 [09f 02| %0 | 8 [6|P | P | P [P
|Bamples [B| 20.6 | 32| 0.6] 6 | & |P|F | F | F | P
Cl 2.1} L0} 0.1| 30.8 3 F|P P P P
38
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conposite fibers and the thernoplastic conposite fibers are thermally
bonded together at the crossing point is preferred to the one in which the
firbers are not thermally bonded together; for the former str (i 5Keet Ha$ BERREplaced
effective to prevent fibers fromfluffing ar comng out. It i

for further inproving the concealing properties that the seal jiﬂﬁmgﬂmm’

t he nonwoven fabric of the present invention are caused to be

that the nonwoven fabric has a reflelckgic‘ﬁe per unit basis weight increased
to 1.4% or higher. The nonwoven fabri’c of the present invention may have

either asingle layer structure solely com nprising. a web of {he
above- nefti oned shmkis { RePRE~ PReffectance Absom- Appea- | Back- | Spin- Cost Over~
| Weight | tance | Per Unit tion rance |flow |nability |Perfor- |all
Basis Weight | Time After and mance Judge-
Use Processa- ment
@] G | O (sec) - (g) |bility
3| 5.2 U9 | L4 28 G 2.4 G G G
21| 244 | %1 L4 30 G | 22 G G G
7| 168 | 2.3 1.3 29 F | 32 G G F
8| 17.6 2.9 L3 29 F a1 G G F
Bxamples [ 10{ 16.0 | 25.3 1.6 30 F 3.2 G G F
1] 2.4 | 35 L5 27 G | 24 G G G
9] 3.3 2.2 1.3 29 G j. 20 ] G F G
2| 174 | 28 L7 28 F |29 6 G G
12| 17.0 31.0 2.2 %5 G 30 F G G
D] 17.2 18.0 1.0 30 P 3d1{ G G P
Compara-

tive El 383 4.4 1.1 29 G 1.6 G P P

Examples t _ -
F_‘ 17.4 40.1 2.3 31 G 33 P G P

39 THIS SHEET HAS BEEN

e PLACED




llam nated structure conprising a plurality of the webs.

structure may conprise two or nore dif- ferent types

The | am nat e¢—

of web such a

manner that the layer facing the wearer's skin and the |ayer

the wearer's skin differ in types,

constituting fi

specifically by

fiber size,

m xi ng ratio,

I

il

bers. REPLACEMENT SHEET Date : 26 OCT 1995
nonwoven fabric according to the present invention wll be |IIustrated nDre
TABLE 5
Basis | Sedimen- | Absorp- |Back~ | Appea- | Dynamic |Over-
Weight | tation | tion flow |rance |Absorp- |all
Time Time After |tion Judge-
(g/m®) | (sec) | (sec) (g) |Use (g) (meat
13| 25.4 33 21 2.9 G T G
3| &.2 5.6 28 2.4 G 8 G
Examples
141 24.8 1.2 42 LT| G 10 G
15( 24.6 18.8 50 1.3 G 7 F
Compara- | G| 25.6 L8 14 4.0 F 5 P
tive
Bxamples | H | 24.9 2 - 169 0.8 G 4 P
40 THIS SHEET HAS BEEN
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referring to Fig. 1. Fig. 1 is a perspective view of an enbodinent—et—the—
nonwoven fabric according to the present invention. A nonwoven fabric 1

shown' in Fig. 1 has a single layer structure conprising a This®hest Has d
described short fibers. It has sealed areas 2 in the formo :
sealed areas 2 are preferably formed in dots as in Fig. 1. f

y

st andpoi nt of appearance and softness, but are not particul ar Imted in
shape. The area of each seal ed area FrABIhE &nsi ty of the sealed areas are
not particularly restricted as far as the above-specified sealed area ratio

i s sati sf jed—Horewer—the—area—qgf—eacir—scat
Basis | Strength |Fluff-|Reflec- |Reflectance | Appea- Over-
Weight | (kg/50mm) | ing tance Per Unit rance | Texture |all
Basis Weight | After Judge-
@gm®) | M | T 1 8 %) Use ment
3|1 521 30| 06| G 34.9 1.4 G G G
61 2.5 | 1.7] 0.3] G 0.4 L5 G G G-
6] 5.9 [ 30/ 05 E | 40 1.6 E E G
Bxamples | 17| 24.4 | 3.2| 0.6| E 45.2 L9 E E G
18] 49 |1 21| 04| G 43.9 1.8 E _E G
19| 26.2 | 29| 0.6 E 38.5 1.5 E E G
20| 265} 32| 0.5{ E 37.8 1.5 E E G
Compara-| I | 26.1 | — | — P - - - - P
tive
Bxamples | K| 24.7 | 23| 0.4| E 36.9 1.5 F F F

BEEN
HIS SHEET HAS
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fromO0.5 to 12.6 [err] and the density of the seal ed ares ranges—#%eﬁ%2—to—‘
30 .seal ed areas per [err] The sealed areas are preferably formed in a

non-nelt state and are thereby caused to be cloudy for obfThsB# :
. concealing properties and for pre- vention of fluffing. The i C

of the present invention can easily be obtained by making t
above-descri bed short fibers into a fiber web in a conventional manner
REPLACEMENT SHEET Date: 26 OCT 1995 :

The invention has been described by way of the
preferred embodiments thereof. The above-described em-
bodiments are, therefore, intended to be merely exem-
planary, and many other variations and modifications of

the invention are included within the scope of the

"invention.

e
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20 and subjecting the web or a lam nate thereof to, enboss- ing. For
exanple t he nonwoven fabric can be pre- pared as |||U§TT§T€d“#ﬁ—FLg__Z
[.n Flg 2 is shown a schematic illustration of an app can be
used in the production of the nonwoven fabric of the Hmrﬂﬂﬂ

Short fibers are fed to a carding machine 32 as shown by

carded into a web 31. The web 31 is fed to enbossing rolls 33 mhere |t

partially seal ed by heat enbossing, t aken of f by a wi nder 34, and cur‘and
trinmmed to desired shape and size to obtain the non\/\o.ylgsnsheeq.pl l?eer(n)f{

- R0 lﬁill

WHAT IS CLAIMED IS:
l. Liquid permeablé nonwoven fabric hawving

~ concealing properties which comprises short fibers,

50% by weight or more of said short fibers comprising
thermoplastic fibers, and has sealed areas formed by
partially sealing said nonwoven fabric in such a manner
that the sealed area ratio is from 10 to 40 %,

said short fibers containing, based on 100
parts by weight of said short fibers, from 1 to 5 parts
by weight of titanium oxide,

an aggregate web of said short fibers having a
wettability of from 3 to 20 seconds as expressed in
terms of sedimentation time, and

said nonwoven fabric having a reflectance per

unit basis weight of 1.3% or more.

2. The nonwoven fabric as claimed in claim 1,
wherein

said_thermoplastic fibers are thermoplastic
composite fibers, and |

said thermoplastic composite fibers are
thermally bonded together at the crossing points there~

of to form said nonwoven fabric.

43




The web can be obtained by well-known tech- niques, for exanple, car di ng.
The enbossing can be carried out~¥n aeceﬂveﬂ%+enar—nethod such aq heat
enbossing or ultrasonic enbossing, [ fected at

t enperature higher than the nelt} °dt her nﬂmmﬂlll ll mﬂ IIIE
give a pattern, e.g., a dot patte u aled a

40% When the thernoplastic fiber s- tic conp05|te fi ers
and the |l ower-nelting conponent thereof has a nelting point, e.g., of 132
[err] the enbossing is carried out at an enbossing tenperature of 140 to

145 C under a pressure of 30 to 45 kg/cm REPLACEMENT SHEET Date ..... 26
OCT 1995

3. The nonwoven fabric as claimed in claim 2,
wherein said sealed areas are caused to be cloudy, and

said reflectance per unit basis weight is 1.4% or more.

4. The nonwoven fabric as claimed in claim 1,
wherein said short fibers consist of said thermoplastic
composite fibers comprising two or more of polymers

different in melting point by 80 °C or more.

5. A process of producing nonwoven fabric as
claimed in claim 2, comprising:

subjecting a web of said short fibers to a hot-
air treatment at a temperature not lower than the
melting point of the lower—-melting coﬁponent of said
thermoplastic composite fibers and not higher than the
melting point of the higher-melting component of said
thermoplastic composite fibers to cause said thermo-
plastic Composite fibers to be thermally bonded togeth-
er at the crossing points thereof; and

subjecting the web to an embossing treatment at

a temperature within 15 °C at or below the melting

44
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21 The preferred nonwoven fabric of the present invention having excellent
conceal i ng properties and freedom frem-H-uting—in—which

t-hernopl astic fibers are thernDpIastlc conp05|te fi bers and
t hernopl astic conposite fibers mH cnded tog ‘ﬂlm“ﬂk‘m‘“\“‘
crossing point, can be prepared by sy
fibers to a hot- air treatnent at a Iomer than the nelting

point of the | ower-nelting conponent of t he thernDpIastlc conposite fibers
and not higher than the

point of the lower-melting component.

6. An absorbent article comprising a
topsheet facing the wearer's skin, a liquid impermeable
back sheet, and an absorbent member interposed between
said topsheet and said back sheet, said absorbent
article being characterized in that

said topsheet comprises the nonwoven fabric as

claimed in any of claims 1 to 3.

4 THE LIS =




melting point of the higher-nelting conponent of the thernoplastic

conpqsite fibers to cause the therno- plastic conposite fibers to be

t-hermal | y bonded to- gether at the crossing point thereoﬂhaﬁuwﬁﬁh

the web to enbossing at a tenperature within 15 [err] at MMEME
['n

melting point of the |lower-nelting conponent. Mre speC|f
preferred nonwoven fabric can be produced as shown-in Fig. 3.
shown a schematic illustration of an apparatus which can be used in
carrying out the preferred process for producing the nonwoven fabric of the
present | vent lon. Short, 1 ASishedlh, ¥ ik, Wiy e ne, 32 @ shown
machi ne 35 where hot ﬁiéui&'iﬁgheable nonwoven.fabric having con-
cealing properties, a process for producing the same,
and an absorbent article using the same are disclosed,
the nonwoven fabric comprising short fibers, 50% by
Weight or more of the short fibers comprising thermo-
plastic fibers, and has sealed areas formed by partia14
ly sealing the nonwoven fabric in such a manner that
the sealed area ratio is from 10 to 40 %,
the short fibers containing, based on 100
parts by weight of the short fibers, from 1 to 5 parts
by weight of titanium oxide,
an aggregate web of the short fibers having a
wettability of from 3 to 20 seconds as expressed in
terms of sedimentation time, and
the nonwoven fabric having a reflectance per

unit basis weight of 1.3% or more.
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plied i.n the direction shown by the arrows and i s REPLACEMENT SHEET Dat e:

26 OCT 1995 22 applied to the web 31 to thermal ly bond-t-he-thernoptas-—

tic fibers (nmelting conponent) of the web 31. The heat-treated b331 .%mmd
then fed to the embossing rolls 33 where it is partially 98 t
enbossing, taken off by the wi nder 34, and cut and tri nmed “ Hpe;

and size to obtain the nonwoven fabric of the present inven

FIG 1

THIS Sm..:- HAS BEEN
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Enbossing at a tenperature within the above- specified range nmakes jt
possi.ble to form seal ed areas exhi biting cloudi ness w t hout conpletely
- melting the sealed areas. If the enbossing tenperature exc @wﬁhﬂwﬂehkelmxd
ing point, the sealed areas undergo conplete melting and do
cloudiness. If the tenperature is |ower than the nelting poi

15 C, the sealed areas are seem ngly cl oudy but have poor shape ret
and tend to disintegrate during use. The nonwoven fabric produced by the
above- nentioned preferred process exhibits further enhanced conceal i ng
properties, effectively prevents fibers fQ%-' ng or falling out, and
~has an inproved dry feel.

&
'l
81
" T
o
W

o>

S SHEST HAS BtEH ?’
¥ N‘ *’“D il




That- i s, physical properties required as nonwoven fabric can be assured and

qufflng of the constituting fibers can be inhibited by thﬁwﬂﬁhﬁﬁmhmﬂd ced
the ther- noplastic conposite fibers having a specific T|C2 éih

SHEET Date .26 ...QOCT.. 1995 23 content at the crossing p
t hensel ves. Describing the above process nore specifically,
preferable for texture to lower the tenperature of hot air in the hot - ai r

treatment in inverse propor- F,G. 4
(b)

THIS SHEET HAS BEEN
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tiop to the m xing ratio of the thernoplastic conmponent in the
,thernnplastlc conposite fibers, taking it into consideration that the heat
treated web is to be subsequently subj ected to heat enbossing. General ly,
\ the hot-air treatnment is preferably carried out at 132 to 140 Cfor 6 to 10
. seconds. The conditions of enbossing are arbitrarily selected according to
the desifed sealed area ratio. For obt§1n|ng the sealed area ratio of, for
_exanple 25% an enbossi ng pressure reconmended for formng cl oudy seal ed
?reas and for ensuring satisfactory physical properties as nonwoven fabric
s from 15 to GBORYOVEN FABREC3LPROCESS FOR PRIDUGINGNTHR ternms of |inear

pressure. If the linear pressure exceeds 60
SAME, AND ABSORBENT ARTICLE USING THE SAME

BACKGROUND OF THE INVENTION

This invention relates to.liquid permeable )
nonwoven fabric.having concealing properties, a pro-
cess for producing the nonwoven fabric, and an absorb-
ent article using the nonwoven fabric. More particu-
larly, it relates to liquid permeable nonwoven fabric
having concealing properties which is suitable for use
as a topsheet of an absorbent article such as a dispos-
able diaper and a sanitary napkin, a process for pro-
ducing the nonwoven fabric, and an absorbent article
using the nonwoven fabric as a topsheet.

Materials which have been used as a topsheet of
disposable diapers and sanitary napkins include nonwo-
ven fabric such as thermal bonded nonwoven fabric
having an improved dry feel and soft texture. 1In order
to obtain a dry feel, films such as perforated films
are also used as a tépsheet of ganitary napkins.

However, conventional topsheets comprising a
film or nonwoven fabric have the following disadvantag-
es. (1) A topsheet comprising a film does not retain

3

"“liquid because of no capillary structure but is consid-

erably inferior to the one comprising nonwoven fabric

REPLACEMENT SHEET




kg/cm the sealed areas tend to suffer from danage, resulting in reduction
in strength. If it is less than 15 kg/cm the sealing tends to be

noruni form and i ncom plete. Taking thernoplastic conposite fibers conposed
of PET as a core and PE as a sheath for instance, the PE sheath having a
melting point of 135 C, the enboss- ing _tenperature is preferably sel ected
fromthe range REPLACEMENT SHEET Dat e 26 OCT 1995 24 of 120 to 135 C.

in feel while it is worn, giving discomfort to the
wearer, such as a Slimy, stuffy and sticky feel. (2)
Although a topsﬁeet comprising nonwoven fabric feels
excellent while it is in dry state, it is inferior to
the one comprising a film in feel while it is worn ané‘
wetted with a body fluid and in appearance after use.
In ordei to improve the dry feel of the

topsheet comprising nonwoven fabric, Japanese Patent

Application Laid-open 57-205506 proposes nonwoven
fabric comprising fibers having an increased thickness
so as té increase the capillary diameter thereby to
reduce liquid retention therebetween. However, an
absorbed body fluid such as menstrual blood is easily
seen through the topsheet; giving an unpleasant ap-
pearance. In addition, this technique impairs the
texture characteristic of nonwoven fabric.

Concealing properties are another important
factor relating to improvement in practical utility of
a topsheet comprising nonwoven fabric and in feel of
dryness thereof. It has recently been demanded that a
topsheet for use in absorbent articles has a function
of concealing the color of absorbed liquid; for the

coloration with a body fluid such as urine or blood

affects the feeling of use.

It has been proposed to improve the concealing

REPLACEMENT SHEET




The -above- nenti oned process includes a hot-air treatnent for thermally
bondi ng thernopl astic conposite fibers together to endow the short fiber
web with physical properties as a nonwoven fabric and an enmboss- ing
treatment for form ng cloudy sealed areas. Wthout thermal bonding
hot-air treat- nent, the resulting nonwoven fabric hardly satisfie
requi rements of physical properties such as strength; for the enbo
conditions adopted in the above-nentioned process are intentionally nade
m | der than those used in conventional processes for nonwoven fabr

manuf act Uprdef O8ksi Sf h@%#ﬁ@@ﬁskaﬁf%ﬁ“g¥iPﬁ%ﬂ@ééfﬁgpéﬁéeﬁﬁd

are not sufficient for stably inparting suf

as

I ci ent physical prop
content of the fibéer to enhance a white tint, as dis-

closed in Japanése Patent Application Laid-open 61-
45753. However, too a high TiO,; content deteriorates
Spinnability of fibers, procéssability of fibers into ;‘
nonwoven fabric web, and fabricability of the resulting
nonwo#en fabric such as a cutting property, and is also
uneconomical. Improvement of the concealing properties
by reducing the fineness of fiber have been proposed,
but mere reduction in fiber fineness brings about
disadvantages of boﬁh production and function, that is,
reduction in productivity of nonwoven fabric, reduction
in rate of liquid permeation, and increase of oozing of
an absorbed liquid. .To increase a basis weight to
improve the concealing properties has also been sug-
gested, but this approach invélves an increase of cost
and tﬁe problem of liquid retention.
SUMMARY OF THE INVENTION

Accordingly, an object of the present invention
is to provide nonwoven fabric excellent in liquid
permeability and concealing properties which can be

produced at low cost and high productivity and has

excellent fabricability and, when used as a topsheet of

an absorbent article, retains little liquid and feels

satisfactory both to the touch during use and to the

by the
S the
ssi ng

i C
venti on
ties such
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strength required as nonwoven fabric to the web. The cloudiness of sealed
areas is attributed to irregular reflection due to mcroscopic strains and
cracks caused by enbossing. Therefore, cloudy seal ed areas have notably

i ncreased conceal ing properties as conpared with heat-enbossed seal ed areas
i n which fibers have undergone conpl ete thermal bonding. In conventional

t echni ques of produci ng nonwo- ven fabrfc by ‘heat enbossing, processing at
a tenpera- ture causing thermal bondi ng has been essential for REPLACEMENT
SHEET Date: 26 OCT 1995 ..............................

eyes after use.

Another object of the present invention is to
provide a procesé for prbduéing the nonwoven fabric at
hlgh productivity.

A further object of the present invention. is to
provide an absorbent article using the nonwoven fabric
as a topsheet, which article feels'dry to the touch

during use and looks dry even after use.

As a result of extensive investigations, the
inventors of the present invention have found that
application of a partial sealing technique by heat
embossing to nonwoven fabric comprising fibers whose
wettability is adjusted within a specific range and
containing a specific amount of titanium oxide achieves
the first object of the present invention, bringing
about an improvement in concealing properties, provid-
ing liquid—repéllent areas (sealéd areas), providing
completely concealing areas in proportion to the sealed
area which keep the concealing function even after use,
bringing about a gréat improvement in concealing prop-
erties at such a basis weight that does not lead to an
increase of cost while satisfying the requirement of

liquid absorbability as a topsheet of an absorbent

article, and achieving a remarkable improvement in dry

feel.

EMENT SHEET
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25 assuri

ng necessary strength as nonwoven fabric. For exanpl e,

th%rnnplastic fibers having a nelting point of 132 C are usually enbossed
at "140 to 145 *C. Since cloudy seal ed areas cannot. be formed wi t hout

i ng physical properties such as strength as nonwoven fabric, it
I's i npossi ble to manufacture nonwoven fabric wth cloudy seal ed areas by
conventional heat enboss- ing. It is ndt until an enbossing treatnent is
preced- ed by a hot-air treatnent that cloudy seal ed areas can be forned

i sfying physical requirenments essen- tial to nonwoven fabric. Wen

i ncorporating thephenypeyertabiferdtiohth8s been completed based

sacrific-

whi | e sat

on the above findings. The present invention provides
liquid pérmeablé nonwoven fabric having concealing
properties which comprises short fibers, 50% by weight
br more of said short fibers comprising thermoplastié‘
fibers, and has sealed areas formed by partially seal;
ing said nonwoven fabric in such a manner that the
sealed area ratio is from 10 to 40 %,

said short fibers containing, based on 100
parts by weight of said short fibers, from 1 to 5 parts
by weight of titanium oxide,

an aggregate web of said short fibers having a
wettability of from 3 to 20 seconds as expressed in
terms of sedimentation time, and.

said nonwoven fabric having a reflectance per
unit basis weight of 1.3% or more.

The present invention also provides a process
of producing the abové—mentioned nonwoven fabric in
which the thermoplastic fibers are thermoplastic com-
posite fibers, and the thermoplastic composite fibers
are thermally bonded together at the crossing points
thereof to form said nonwoven fabric, the process.
comprising:

subjecting a web of said short fibers to a hot-

air treatment at a temperature not lower than the

e

REPLACEMENT SHEET |
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absorbent article of the present invention, the machine direction (MD) of

t he, nonwoven fabric and the longitu- dinal direction of the absorbent
article may be the sane or different. The absorbent articles according to
the present invention will be described bel ow. The absorbent article of the
present invention conprises a topsheet facing the wearer's skin, a liquid

i mper meabl e back sheet, ‘and an absorbent nenber inter- posed betmeen t he

t opsheet and the back sheet, t he topsheet conprising the nonwoven fabric of
the present invention. By virtue of the characteristics of the nonwoven

fabric aspa ORzgesbi e ARI0E PEBke3Lhie] €1 Ak BORIASRMENTosHEE 4

thermoplastic composite fibers and not higher than the
melting point of the higher—melting component of said
thermoplastic composite fibers to cause said thermo-
blastic composite fibers to be thermally bonded togeth—h
er at the erossing points thereof; and |
subjecting the web to an embossing treatment at
a temperature within 15 *C at or below the melting
point of the lower-melting component, thereby accom-
plishing the second object of the present invention.

The present invention further provides an
absorbent article comprising a topsheet facing the
wearer's skin, a liquid impermeable back sheet, and an
absorbent member interposed between the topsheet and
the back sheet, the topsheet comprising the above-
mentioned nonwoven fabric. ‘

The nonwoven fabric of the present invention
can be produced at low cost and high productivity and
exhibits excellent 1iquid permeability and concealing
properties, retains little liquid, and gives a comfort-
able feeling to the eyes. Specifically, it not only
performs the functions possessed by conventional nonwo-

ven fabric but, when used as a topsheet of an absorbent
article, retains 1little liquid thereby exhibiting

excellent property of cbncealing an absorbed body

REPLAGEMENT SHEET
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Date: .26 OCT 1995 26 the present invention has not only high
abgorptivity but high concealing properties so that the absorbed body
fluid, such as urine or blood, may not be easily seen through. Since the
seal ed areas of the topsheet do not retain a body fluid, the absorbent
article feels very dry and causes no disconfort to the wearer both

- .physically and visually. The absorbent &rticles of the present invention
are applicable to all the ordinary absorbent articles

fluid.

In the nonwoven fabric of the present invention
where the thermoplastic fibers are thermoplastic com-
posite fibers and the sealed areas are formed, the
nonwoven fabric shows increased concealing properties,\‘
reduced amount of fluffing and coming out of the fib-
ers, and exhibits improved smoothness and dry feeling.

According to the process of the present inven-
tion, the nonwoven fabric of the present invention can
be produced at high productivity.

The absorbent article according to the present
invention, in which the nonwoven fabric of the present
invention is used as a topsheet, has an improved dry
feel both to the touch during use and to the eyes after
it is wetted. -

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of an embodiment
of the nonwoven fabric according to the present inven-
tion;

Fig. 2 is a schematic illustfation of én appar-
atus which can be used in the production of the nonwo-
ven fabric of the present invention;

Fig. 3 is a schematic illustration of an appar-

atus which can be used in carrying out the preferred

process for producing the nonwoven fabric of the pres-

REPLAGEMENT SHEET
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such: as disposable di apers and sanitary napkins, and are especially
suitabl e as 'sanitary napkins as shown in Fig. 5. A sanltary napkin 10 shown
in Flg 5 conprises a topsheet 11 facing the wearer's skin, a liquid inper-
nmeabl e back sheet 12, and an absorbent nmenber 13 inter- posed bet ween t he
t opsheet and the back sheet, the topsheet conprising the nonwoven fabric.
Any of well- known back sheets and absoBbent nenbers may be used in-the
absorbent articles of the present invention w thout any particul ar
limtation. The nonwoven fabric according to the present invention
sat|sflesehhelwyaﬂﬁﬁaﬁyns for use as a topsheet of absorbent articles,
. e., perneablllty to body fluids and non-retention of the absorbed body
Figs. 4(a) and 4(b) illustrate a device for

measuring the absorptlon time and backflow of absorbed
liquid;

Fig. 5 is a perspective view of a sanitary "
napkin as an embodiment of the present invention; in
which the nonwoven fabric of the present invention is

used as a topsheet;

Fig. 6 schematically shows a movable model of a
female's waist por;ion; and

Fig. 7 schematically shows the model of Fig. 6
ﬁith the sanitary napkin of Fig. 5 applied.

DETAILED DESCRIPTION OF THE INVENTION

The nonwoven fabric of the present invention
will be described below in detail.

The short fibers constructing the nonwoven
fabric of the present invention comprises short fibers,
50% by weight or more of the short_fibers comprising
the thermoplastic fibers. A preferred mixing ratio of
the thermoplastic fibers for stabilizing the physical
properties and sealing properties of the resulting
nonwoven fabric is from 70 to 100% by weight.

If the mixing ratio of the thermoplastic fibers
is less than 50% by weight, the degree of sealing would

be so low that the resulting fabric fails to meet the

REPLACEMENT SHEET
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fluid, wthout incurring an increase in cost. It is particularly excellent
tn gonceal ing properties and dry REPLACEMENT SHEET Date: .26 ct 1995 27
feel, causing no disconfort to the wearer. Accordingly, the absorbent
article of the present invention exhibits a great reduction in sliny feel
on the topsheet surface during use and a greatly inproved property of
conceal - ing the absorbed body fluid, sfich as nenstrual blood. Therefore,
it is excellent in feel of use both physi-

physical requirements demanded during fabrication, such
as strength and prevention of fluff from coming out.

The therﬁoplastic fibers which can be used in
the present invention include polyester fibers, such as
'polyethylene terephthalate (PET) and polybutylené
terephthalate (PBT); polyolefin fibers, such as poly-
ethylene (PE) and polypropylene (PP); polyamide fibers,
such as nylon ‘6 and nylon 66; and acrylic fibers.
Since these thermoplastic fibers are essentially hydro-
phobic, they are usually subjected to a surface treat-
ment with, for example, a surface active agent to
improve wettability and processability.

The thermoplastic fibers are preferably thermo-
plastic composite fibers.

The thermoplastic composite fibers include
core/sheath type composite fibers and side-by-side
type composite fibers, cdmprising an appropriate
combination of the above-enumerated thermoplastic
fibers. 1In particular, composite fibers comprising
two or more types of polymers different in melting
point by 80 ' C or more are preferably used.
| Where the nonwoven fabric is used as a topsheet
of sanitary napkins, composite fibers comprising PET
as a core and PE as a sheath are particularly suitable

for their functions and processability.

REPLACEMENTSHEET
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cally and visually. The present invention will now be illustrated in
greater detail with reference to Exanples and Com parative Exanples, but
the present invention is not deened to be limted thereto. EXAMPLES 1 to 21
Short fibers, whose conposition is showm in Table 1, were carded into a web
havi ng the basis weight shown in Table 2. The resulting web was enbossed
under the conditions shown in Table 2 t&%obtain nonwoven fabric (Exanples 1
to 21 and Conparative Exanples Ato I, K, and N. |In Exanples 16 to 20,
the web was sub- jected to a hot-air treatnent under the conditions shown

in Table 2 prior 44, 198 REPATRL "IboliweRtEdned thermoplastic

composite fibers, the short fibers preferably consist
of the ﬁhermoplgstic composite fibers, whereby heat
sealing may be conducted in a broader temperature
range. As a result, troubles which may occur due tJJ
change of sealing temperature with change of running
speed in the course of assembling the elements can be
avoided, and the sealihg strength is improved to im-
prove the perfo:mance of the product. |

The short fibers to be used in the nonwoven
fabric contain from 1 to 5 parts by weight, preferably
from 1.5 to 5 parts by weight, of TiO, per 100 parts by
weight of the short fibers.

Incorporation of TiO, within the above range
brings about improvement in concealing properties with-
out impairing spinnability, nonwoven fabric productivi-
'ty, and processability of nonwoven fabric. If the TiO,
coﬁtent is less than 1 part by weight, sufficient
concealing properties cannot be obtained. If it
exceeds 5 parts by weight, the spinning dope has poor
spinnability, the fibers have poor processability,
e.g., in carding, and the nonwoven fabric has poor
fabricability, e.g., in cutting.

It is preferable that TiO, be localized in

continuous lines along'the longitudinal direction of

EPLACEMENT SHEET
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area ratio and refl ectance per unit basis weight of the resulting nonwoven
faQric are shown in Table 1. Com parative Exanple | could not nmade into
nonwoven fabric because it had not been subjected to a hot-air treat- nent
and had been enbossed at a tenperature |ower than REPLACEMENT SHEET Date

26 OCT 1995 28 the nelting point of PE. Conparative Exanple Kis
nonwoven fabric having no seal ed area.lihe non-t herno- plastic fibers shown
in Table 1 refer to the fibers :

each fiber to form.high'density portions rather than
uniformly distributed throughout the fiber. Where the
short fibers con;ist of the above-mentioned thermoplas-
tic composite fibers, it is preferable that TiO, be
distributed only in the core than uniformly distributeé‘
in the core/sheath, with the constituting polyﬁers, the
fiber size, and the TiO, content being equal.

The short fibers preferably have a fiber size
of 3 denier or less from the viewpoint of texture.and
concealing properties, énd more preferably from 1.5 to
3 denier from the viewpoint of suitability to carding.
The short fibérs preferably have a fiber length of from
25 to 75 mm from the view point of suitability to
carding.

An aggregate web of the short fibers have a
wettability of from 3 to 20 seconds as expressed in
terms of sedimentation time. In order to stabilize
ligquid éermeability taking the balance between liquid
oozing and the permeation rate into consideration, the
sedimentation time is preferably 4 to 10 seconds.

If the sedimentation time is shorter than 3
seconds, the nonwoven fabric comprising such highly
hydrophilic fibers causes serious liquid oozing and
backflow similarly to the conventional nonwoven fabric.

If the sedimentation time is longer than 20 seconds,

REPLACEMENT SHEET
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havisng a nelting point of 200 [err] or higher. The refl ectance per unit
basis weight as re- ferred to above was neasured as foll.ows. ‘Refl ect ance:
Refl ectance was neasured with a differential colorinmeter SZG d80,
manuf act ured by N ppon Denshoku Kogyo K. K., under the conditions described
bel ow and cal cul ated according to the fgllomﬁng equation. The reflectance
per unit basis wei ght was obtai ned by &'viding the refl ectance thus:
obt ai ned by the basis weight of the nonwoven fabric. Measuring Conditions:
D aneter of the neasurenent of the position: 30 nm(the internal |ens was

- changed aggQy dhggk¥¥en fabric exhibits poor liquid permeability
and causes a liquid leak.

The term "aggregate web" as used herein fefers
to aggregate of short fibers obtained by carding.

The sedimentation time as above referred to ca;‘
bé measured in accordance with the criteria specified
for sanitary goods, "dewaxed cotton” (absorbent.wad—
ding) (published by Nihon Eisei Zairyo Kogyokai on
September 1, 1966 under the supervision of Pharmaceu-
ﬁical Affairs Division, Japanese Health and Welfare
Ministry). :

The sedimentation time can be adjusted to the
above range by optimizing the coverage of a surface
active agent (finishing agent) applied to the surface
of fibers while appropriatély selecting the contact
angle to water and the surface energy of the surface
active agent. For example, whén the surface active
agent is applied to the surface of the fiberé which
constitute the nonwoven fabric of the present inven-
tion, known surface agnets such as alkyl phosphate and
alkyl ether sulfate can be used while adjusting the
formulation, modificatioh and coverage of the surface

active agent so that the sedimentation time may fall

within the above range.

The nonwoven fabric of the present invention
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Nunber of measurenments: 10 positions per sanple Wavel ength: 500 nm
Equation: Reflectance (%9 = [(r - [err]x 100 r : Measured val ue of sanple
[err]: Measured value of a standard red plate Each of the sanples obtained"
(Examples 1 to 21 and Conparative Exanples Ato I, Kand N) was eval uated \
REPLACEMVENT SHEET Date: .26 OCT 1995 igg

comprising the above-deséribed short fibers has sealed
areas formed by partially sealing said nonwoven fabric
in such a manner that thé sealed area ratio from 10 to
40%, based on the total area of the nonwoven fabric.
For good balance between reduction in the area wher:
liquid is retained (enhancement in concealing
properties) and texture, a preferred sealed area ratio
is 20 to 30%.

If the sealed area ratio is less than 10%, the
nonwoven fabric is unsatisfactory in strength during
use or processing, property of concealing a body fluid,
and, in particular, reduction in the érea where liquid
is'retained. If the sealed area ratio exceeds 40%,
although the area where liquid is retained is suffi-
ciently reduced to show very high concealing proper-
ties, the liquid permeation rate is too low for practi-
cal use, and the texture such as feel to the touch and
softness is significantly impaired.

Although the sealed area may be in the state
that the thermoplastic fibers or the lower-melting
components of the thermoplastic composite fibers are
melt or not melt together, or the fibers retain their
forms, it has a sealed structure which does not sub-
stantially retain liquid.

A preferred sealed area ratio of the nonwoven
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in ternms of strength, texture, fluffing, absorption tinme, appearance after
absorption, fabricability (e.g., heat sealing property), backf |ow of
absorbed liquid, spinnability and processability of fibers into nonwven
fabric, and dynam c absorption and al so eval uated for cost perfornmance.
These characteristics of the sanples were then totally judged. The results
obt ai ned are shown in Tables 3 through ¥ The above neasurenent,

eval uation, and overall judgenment were made as follows. Strength (g/50 m):
Ten test pieces having 200 nmin length and 50 mqmin w dth whose
IongltudlmmbnmdefdroobagtnﬁngmatHﬂyuappﬁﬂmamcdlascal¢mg§haeﬁrbﬁter
referred to as MD

absorbent artlcles is preferably 20% or more, still
preferably 30% or more. However, since a concealing
function and a liquid permeation function conflict with

each other, and also an increase in sealed area ratis‘
results in hardness, a recommended sealed érea ratio

for that use ranges from Zb to 30%. A concealing

function and a liquid permeation function are prefer-

ably well balanced by adjusting the fiber size of the
short fibers and the basis weight of the nonwoven
fabric within their preferred range hereinafter de-
scribed.

The nonwoven fabric of thelpresent invention
preferably has a reflectance of 20% or more, still
preferably 30% or more, for assuring a satisfactory dry
feel as a topsheet.

The reflectance of the nonwoven fabric per unit
basis weight (1 g/mz) is 1.3% or more, preferably 1l.4%
or more.

If the reflectance per unit basis weight is
less than 1.3%, a body fluid absorbed in an absorbent
member is easily seen throth the- topsheet, or a

required basis weight would be uneconomically high.

A method for measuring the reflectance will be

described later.
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sanpl es) and 10 test pieces, having the sane size as the MD sanples, whose
1 ongi tudi nal direction agrees wth the transverse direction crossing the
machi ne direction (hereinafter referred to as TD) were cut out fromthe
nonwoven fabric. A tensile test was conducted using a Tensilon tensile
tester RTA-100, manufactured.by Orientec Co., at a distance of 150 nm

bet ween chucks and at a rate of el ongattPon 6f 300 nmimin to neasure the
maxi mum stress at break. Absorption Tine and Backfl ow. Absorbent paper
~having a pulp density of 0.06 REPLACEMENT SHEET Date :26 OCT 1995

The nonwoven fabric of the present invention
preferably has a‘basis,weight of from 15.5 to 35 g/mz.
From the viewpoint of the cosf and the balance befween
the ‘concealing properties and the absorptivity, a still
breferred basis weight is from 20 to 30 g/m2. a

| In other words, a high basis weight is advanta-
geous for prevention of liquid backflow from an absorb-
ent member and for improvement of the concealing prop¥
erties but seriously disadvantageous for quick 1liquid
permeation, prevention of liquid remaining, and espe-
cially cost.

While whitening of a topsheet for improvement
in the concealing properties is a known technique, the
content of TiO, that.may be incorporated into the
nonwéven fabric of the present invention is limited as
has been the“casg with the conventional nonwoven fab-
ric. |

In the present invention, even with the TiO,
conﬁent.being.controlled low as specified above, the
nonwoveh fabric having sealed areas possesses liquid
permeability requiréd for use as a topsheet of absorb-
ent articles while satisfying various physical proper-
ties required as nonwoven fabric. Additionally, the
sealed areas do not retain_liquid, rather repelling

liquid, and keep exhibiting concealing properties and
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30 to 0.1 [err] and a basis weight of 33 g/n2 was cut into pieces having

160 nmin

paper totally wei gh-

l'ength and 65 mnmmin width. A pile of about 20 cut pieces of the

i ng about 7 g was used as a test absorbent mnenber.

A

colored liquid having a viscosity of from1l to 10 cp was prepared as a test

l'i quid which sinul ates nenstrual bIoodgg; urine. An absorption test was

conduct ed

schematically show a device for

measuri ng
descri bed

usi ng the device shown in Fi 4 (a) and 4(b), which

whiteness. Therefore, the nonwoven fabric of the

present invention, when used as a topsheet of absorbent.

articlés, exhibits a greatly improved concealing prop-
erties and a substantial dry feel even after being
wetted as compared with nonwoven fabric having no
sealed area. .

Because of the sealed areas formed by partial
sealing, the nonwoven fabric of the present invention
has a decreased room for retaining liquid while main-
taining the body fluid permeating function.

Nonwoven fabric having such a structure formed

by so-called heat embossing has hitherto been supplied.'

However, nonwoven fabric having sealed areas formed by
heat embossing becomes less bulky and is liable to
cause considerable liquid oozing and backflow.

To the contrary, the nonwoven fabric of the
present invention, because of the specific wettability
of constituting fibers and the specific T102 content,
inhibits liquid ocozing or backflow while maintaining

liguid permeability and shows a markedly improved

'proﬁerty of concealing an absorbed body fluid from view

when used as a topsheet of absorbent articles.
In particular, since the nonwoven fabric of the
present invention has its T102 content limited within a

specific range and has sealed areas at a specific area

measuri ng absorption tinme and a device for
backfl ow respectively, in accordance with procedures (1) to (6)
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bel ow. (1)

cell 43 for liquid pouring was put thereon, .and. weights 45 were put on the

As shown in Fig. 4(a), a sanple 41 made of the absorbent
mmenper w apped in test nonwoven fabric was placed on an acrylic plate 42,

cell to inmpose a pressure of 5 g/cn2 on the absorbent nenber. (2)
grans of the test liquid was poured inﬁg the cell 43, and the time period
t

fromthe nonent for the test liquid f

to reach the surface of the

Ten

sanple to the nonent for all the test liquid to be absorbed in the sanple

was taken as an absorption tinme. (3) As shown in Fig. 4(b), after 4
n1nutes fromthe nonent for the test

ratio, it satisfactorily pegiorms a function of liquid
absorption whilg repelling liquid at the sealed areas,
thereby reducing the proportion of the area that re-
tains the liquid. As a-reéult, it has a remarkab%¥
improved concealing properties and an improved dry feel
on practical use as compared with nonwoven fabric
having'its Tioz content merely increased.

As previously stated, conventional nonwoven
fabric comprising fibers having been rendered hydrophi-
lic is so weﬁtable that it is ready to reduce the space
between the fibers and become less bulky on being
wetted, tending to cause liquid ocozing or backflow. On
the other hand, the nonwoven fabric of the present
invention whose wettability is controlled within a
specific fange does not lose its bulkiness to such a
degree as causes liquid oozihg or backflow.

By virtue of the aforesaid characteristics, the
nonwoven fabric of the present invention fulfills its
function as a tbpsheet of absorbentlarticles with a
substantially low basis weight, i.e., letting a body
fluid such as menstrual blood penetrate therethrough,
while reducing the portion retaining the body fluid so

as to conceal the absorbed body fluid from view, with-
out involving such economical disadvantages as a mere

increase in basis weight for improving the concealing

uid first to reach the surface

a
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REPLACEMENT SHEET Date : 26 OCT 1995 31 of the sanple, the cel
.the weights 45 were taken away, and 10 piles of No. 2 filter paper 46 (80
mm x 190 nm) weighing W (g) were gently placed on the sanple. (4)
wei ght 48 to which the acrylic plate 47 was fixed was softly put on the

filter paper 46 so as to apply a pressure of 50 [err]
tai ned for 3 m nutes. : 18 '

mai n-

which the thermoplastic fibers are thermoplastic

properties or without reducing the fiber size of the
constituting fibers to such an extent that would result
in difficulty in carding.

The nonwoven fabric of the present invention in
1Y §
composite fibers and the thermoplastic composite

fibers are thermally bonded together at the crossing

point is preferred to the one in which the fibers are

not thermally bonded together; for the former structure
is mére effective to prevent fibers from fluffing or
coming out.

It is preferable for_further improving the
cohcealing properties that the sealed areas of the
nonwoven fabric of the present invention are caused to
be cloudy so that the nonwoven fabric has a reflectance
per unit basis weight increased to 1.4% or higher.

The nonwoven fabric of the present invention
may have either a Qingle layer structure solely com-—
prising a web of the above-mentioned short fiber or a
laminated structure comprising a plurality of the webs.
The laminated structure may comprise two or more dif-
ferent types of webs in such a manner that the layer

facing the wearer's skin and the layer farthest from
the wearer's skin differ in types, fiber size, mixing

ratio, etc. of constituting fibers.

43 and

The

The pressure was

REPLACEMENT SHEET
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(5) -

The | oad was renoved after 3 m nutes' pressure application,

and t he

wetted weight W2 (g) of the filter paper 46 was neasured. (6) The

difference in weight of the filter paper 46 (W - W2)g was taken as the
amount of backflow Texture, Fluffing and Appearance After Absorpti
Texture and Fluffing: The texture and fluffing of test nonwoven fabric were
eval uated t hrough an organol eptic test Wy 20 fenal e panel nenbers.
poi nts given according to the followng rating system were added up and

divided by the nunber of the panel

poi ntas a cri ter i g c0f, alyahi 0k HEEBYA AY okt BASELAE

fraction is round up or

invention will be illustrated more specifically by
referring to Fié. 1. Fig. 1 is a perspective view of
an embodiment of the nonwoven fabric according to the
present invention. "

A nonwoven fabric 1l shown in Fig. 1 has a
single layer structure comprising a web of the above-
described short fibers. It has sealed areas 2 in the
form of dots.

The sealed areas 2 are preferably formed in
dots as in Fig. 1 from the standpoint of appearance and
softness, but are not particularly limited in shape.

The area of each sealed area and the density of
the sealed areas are not particularly restricted as far
as the above-specified sealed area ratio is satisfied.
However, the area of each sealed area preferably ranges'
from 0.5 to 12.6 mmz, and the density of the sealed
ares ranges from 2 to 30 sealed areas per cm?2.

The sealed areas are preferably formed in a

non-melt state and are thereby caused to be cloudy for

obtaining improved concealing properties and for pre-

‘vention of fluffing.

The nonwoven fabric of the present invention
can easily be obtained by making the above-described

short fibers into a fiber web in a conventional manner

on

‘The

menbers (n=20) to obtain an average
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obtain a round figure. 2 (E) ... Very satisfactory for practical use 1 (G
©... Satisfactory for practical use REPLACEMENT SHEET Date :26 OCT 1995

32 0 (F) ... Acceptable for practical use -1 (P) ... Unacceptable for
practical use Appearance After Absorption: Sanitary napkins enpl oying
nonwoven fabric to be tested as a topsheet were used by 10 femal es and

20 '
and subjecting the web or a laminate thereof to emboss-
ing. |

For exahple, the nonwoven fabric can be pre-

pared as illustrated in Fig. 2. 1In Fig. 2 is shown a
'schematic illustration of an apparatus which can ﬁé
used in the production of the nonwoven fabriclof.the
present invention. Short fibers are fed to a carding
machine 32 as shown by the arrow and carded into a web
3l. The web 31 is fed to embossing rolls 33 where it is
'partially sealed by heat embossing, taken off by a
winder 34, and cut and trimmed to desired shape and
size to obtain the nonwoven fabric of the present
invention.

The web can be obtained by well-known tech-
niques, for exémple{ carding. The embossing can be
carried out in a conventional method, such as heat
embossing or ultrasonic embossing, in which embossing
is effected at a temperature higher than the melting
point of the thermoplastic fibers to give a pattern,
e;g., a dot pattern, having a sealed area ratio of 10
to 40%. When the thermoplastic f;bers are thermoplas-
tic composite fibers, and the lower—-melting component

thereof has a melting point, e.g., of 132 °C, the
embossing is carried out at an embossing temperature of

140 to 145 °C under a pressure of 30 to 45 kg/cm.
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eval.uated for appearance after use according to the follow ng rating
.system The test results were pro- cessed in the sanme manner as in the
eval uation of texture and fluffing. Wen the napkin is unsatisfac- tory
“for practical use, it is evaluated as poor. 2 (E) ... Keeps blood nearly
concealed fromview, feeling highly dry as com pared with conventiona
napkins. 1 (G ... Keeps bl ood nearlyIonceal ed fromview, feeling
slightly dry as com pared with conventional napkins. O (F) ... The sane
appear ance as conventional napkins. -1 (P) ... Blood is easily seen

thTOUQh- The preferred nonwoven fabric of the present
invention having excellent conéealing properties and
freedom from fluffing, in which the thermoplastic
fibers are thermoplastic composite fibers and the
thermoplastic. composite fibers are thermally bondéa
together at the crossing point, can be prepared by
subjecting a web Comprising the abéve fibers to a hot-
air treatment at a temperature not lqwer than the
melting point of the lower-melting component.of the
thermoplastic composite fibers and not higher than the
melting point of the higher-melting component of the
thermoplastic composite fibers to cause the thermo—
plastic composite fibers to be thermally bonded to-
gether at\the crossing point thereof and subjecting the
web to embossing at a temperature within 15 °C at or
below the melting point of the lower-melting component.
More specifically, the preferred nonwoven

fabric can be produced as shown in Fig. 3. In Fig. 3
is shown a schematic illustration of an apparatus which
can be used in carrying out the preferred process for
producing the nonwoven fabric of the present invention.
Short fibers are fed to the carding machine 32 as shown

by the arrow and carded into the web 31. The web 31 is

fed to heat treating machine 35 where hot air is sup-

plied in the direction shown by the arrows and is

EET
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Fabricability: Fabricability of nonwoven fabric in conveyance, cutting,

.heat sealing, high-speed assenbly, and the like in the conversi-on to final

products was totally evaluated according to the following rating system E
Very suitable to fabrication (hi gh REPLACEMENT SHEET Date: 26 OCT

1995. ... ... 33 productivity). G ... .Suitable to
fabrication nore than , 22 : :

applied to the web 31 to thermally bond the thermopias-
tic fibers (melting component) of the web 31. The
heat-treated weg 31 is then fed to the embossing rolls
33 where it is partially sealed by heat embossing,
taken off by the winder 34, and cut and trimmed g;
desired shape and size.to obtain the nonwoven fabric of
the present invention.

Embossing at a temperature within the above-
specified range makes it possible to form sealed areas
exhibiting cloudiness without completely melting the
sealed areas.

If the embossing temperatufe exceeds the melt-
ing point, the sealed areas undergo complete melting
and do not assume cloudiness. If the temperature is
lower than the melting point by more than 15 °C, the
sealed areas are seemingly cloudy but have poor shape
retention and tend to disintegrate during use.

The nonwoven fabric produced by the above-
mentioned preferred process exhibits further enhanced
concealing properties, effectively prevents fiberS'f:om
fluffing or falling out, and has an improved dry feel.
That is, physical properﬁies required as nonwoveﬁ

fabric can be assured and fluffing of the constituting
fibers can be inhibited by thermally bonding the ther-

moplastic composite fibers having a specific TiO,
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usual . F ... Troubles occur to sone extent (low productivity). P
Unsuitable to fabrication (no productivity). Dynam c Absorption: The
t opsheet 11 conprisi ng nonwoven fabric and having seal ed areas 2, the back
sheet 12 conprising liquid inmperneable film and the absorbent nmenber 13
conprising fluff pulp, a blotting paper_and a superab- sorbent polyner were
fabricated into the sanitary napkin 1023hown in Fig. 5. As shown in Fig. 7,
the resulting napkin was fitted to a novabl e nodel 60 of a fermale's wai st
por - :

content at the crossing points among themselves.

| Describing the above process more specifically,
it is preférablé for texture to lower the temperature
of hot air in the hot—air treatment in inverse prépor-
tion to the mixing ratio of the thermoplastic componenz
in the thermoplastic composite fibers, taking it into
consideration that the heat treated web is to be
subsequently subjected to heat embossing. Generally,
the hot-air treatment is preferably carried out at 132
to 140 °C for 6 to 10 seconds.

The conditions of embossing are arbitrarily
selected according to the desired sealed area ratio.
For obtaining the sealed area ratio of, for example,
25%, an embossing pressure recommended for forming
cloudy sealed areas and for ensuring.satisfactory
physical properties as nonwoven fabric is from 15 to 60
kg/cm, preferably from 30 to 50 kg/cm, in terms of
linear pressure. 'If the linear pressure exceeds 60
kg/cm, the sealed areas tend to suffer from damage,
resulting in reduction in strength. If it is less than
15 kg/cm, the sealing tends to be nonuniform and incom-
plete. Taking thermoplastic composite fibers composed
of PET as a core and PE as a sheath fof instance, the

PE sheath having a melting point of 135 °C, the emboss-

ing temperature is preferably selected from the range




tiorn shown in Fig. 6, and shorts were put thereon. The nodel was noved to
sinul ate wal king at a speed of 100 steps/mn (50.mMmn). After 1 mnute
fromthe start of the novenent, 2 g of defibrinated horse bl ood was

di scharged into the napkin by pouring it through a tube 61 at a rate of 8
g/mn while noving the nodel. Three mnutes later, 3 g of the same bl ood
was di scharged while noving the nodel. 2fhree ninutes later, 2 g of the sane
bl ood was di scharged whil e noving the nodel. REPLACEMENT SHEET Date : 26

OCT 1995

of 120 to 135 °C.
The above-mentioned process includes a hot-air
treatment for thermally bonding thermoplastic composite

fibers together to endow the short fiber web with

: . . . : )
physical properties as a nonwoven fabric and an emboss-

ing treatment for forming cloudy sealed areas.

Without thermal bonding by the hot-air treat-
ment, the resulting nonwoven fabric hardly satisfies
the requirements of.physical properties such as
strength; for the embossing conditions adopted in the
above-mentioned process are intentionally made milder
than those used in conventional processes for nonwoven
fabric manufacturing; that is, the embossing conditions
of the present invention are not sufficient for stably

imparting sufficienf physical properties such as

strength required as nonwoven fabric to the web.

The cloudiness of sealed areas is attributed to
irregular reflection due to microscopic strains and
cracks caused by embossing. Therefore, cloudy sealed
areas have notably increased concealing properties as
compared with heat—-embossed sealed areas in which
fibers have undergone complete thermal 5onding.

In conventional techniques of producing nonwo-

ven fabric by heat embossing, processing at a tempera-

ture causing thermal bonding has been essential for

REPLACEMENT SHEET
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34 Thereafter, the procedure of 3 m nutes' noving foll owed by discharging
.of, 2 g of t'he blood while noving the nodel was repeated, and the total
anount of the blood discharged at the nonent when a | eak occurred was
recorded. The test was repeated 10 tinmes per sanple, and the results were
averaged to obtain a dynami c absorption. Spinnability and Processability:
Spinnability and processability of the?¥ibers into nonwoven fabric were
totally judged as follows. G ... No problemF ... Slightly
guestionable P ... Unsuitable for production

assuring necessary strength as nonwoven fabric. For’
example, thermoplastic fibers having a melting point of
132 °C are usuélly embossed at 140 to 145 *C. Since
cloudy sealed areas cannot be formed without sacrifii-
ing physical préperﬁies such as strength as nonwoveﬁ
fabric, it is impossible to manufacture nonwoven fabric
with cloudy sealed areas by conventional heat emboss-
ing. It is not until an embossing treatment is preced-
ed by a hot-air treatment that cloudy sealed areas can
be formed while satisfying'physical requirements essen-
tial to nonwoven fabric.

When incorporating the nonwoven fabric into the
absorbent article of the present invention, the machine
direction (MD) of the nonwoven fabric and the longitu-
dinal direction of the absorbent article may be the
same or different.

The absorbent articles according to the present
invention will be described below.

The absorbent article of the present invention
comprises a topsheet facing the wearer's skin, a liquid
impermeable back sheet, and an absorbent member inter-
posed between the topsheet and the back sheet, the
topsheet comprising the nonwoven fabric of the present
invention. By virtue of the characteristics of the

nonwoven fabric as a topsheet, the absorbent article of
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Cost, Performance:
.terms of basis weight vs. concealing power (reflectance) according to the
foflomﬁng standard. G ... Reflectance per unit basis weight of 1.3% or
hi gher and the basis weight of 30 g/n2 or less. F ... Reflectance per
unit basis weight of 1.3% or higher ang the basis weight of nore than 30

[err]

and 35 [err]

The cost performance of nonwoven fabric was evaluated in

or nore. P Refl ect ance per unit basis wei ght of

REPLACEMENT SHEET Date: 26 OCT 1995

the present invention has not only high absorptivity
but high concealing properties so that the absorbed
body fluid, such as urine or blood, may not be easily

seen through. Since the sealed areas of the topsheet
11}

- do not retain a body fluid, the absorbent article feels

very dry'and causes no discomfort to the wearer both
physically and visually.

The absorbent articles of the present invention
are applicable to all the ordinary absorbent articles
such as disposable diapers and sanitary napkins, and
are especially suitable as sanitary napkins as shown in
Fig. 5. A sanitary napkin 10 shown in Fig. 5 comprises
a topsheet 11 facing the wearer's skin, a liquid imper-
meable back sheet 12, and an absorbent member 13 inter-
posed between the topsheet and the back sheet, the
topsheet comprising the nonwoven fabric. Any of well—
known back shéets and absorbent members may be used in
the absorbent articles of the present invention without
any particular limitation.

The nonwoven fabric according to the present
invention satisfies the requirements for use as a
topsheet of absorbent articles, i.e., permeability to

body fluids and non-retention of the absorbed body
fluid, without incurring an increase in cost. It is

particularly excellent in concealing properties and dry

REPLAGEMENT SHEET
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35 | ower than 1.3% and the basis wei ght of 25 g/n2 or nore. Overall
.Judgerment: The sanple of nonwoven fabric was given an overall grade based
on the productivity, fabricability, physical properties, and practical

performance. E C. Substantlally very satisfactory. G o
Substantially satisfactory. F ;ybstantlally practi cal . P
Substantially inpractical.

feel, causing no discomfort to the wearer. Accordingly,
the absorbent a;ticle of the present invention exhibits
a great reduction in slimy feel on the topsheet sufface
- during use and a greatly improved property of concea%—
‘ing the absorbed body fluid, such as menstrual blood:
Thefefore, it is excellent in feel of use both physi-
cally and visually.
| The present invention will now be illustrated
in greater detail with reference to Examples and Com-
parative Examples, but the present invention is not
deemed to be limited thereto.
EXAMPLES 1 to 21
Short fibers, whose composition is shown in
Table 1, were carded into a web having the basis wéight
shown in Table 2. The resulting web was embossed under
the conditions showﬁ in Table 2 to obtain nonwoven
fabric (Examples 1 to 21 and Comparative Examples A to
I, K, and N). 1In Examples 16 to 20, the web was sub-
jected to a hot—air treathent under the conditions
shown in Table 2 prior.to the embossing. The sealed
area ratio and reflectance per unit basis weight of the

resulting nonwoven fabric are shown in Table 1. Com-

parative Example I could not made into nonwoven fabric

because it had not been subjected to a hot-air treat-

ment and had been embossed at a temperature lower than
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REPLACEMENT SHEET Date :..26 OCT 1995... 36 TABLE | Conposition of

.Short Fibers [err] Sedi nen- Seal ed Reflec- Thernoplastic Fibers
Non-t her mopl asti c Fi bers tation Area tance - ~Content
Time  Ratio Per Unit Core/ Fi ber size M xing Fi ber size

M xi ng _ _ 2d3asi s Sheath XLength . ratio

- XLengt h ratio _ Wei ght (dxmm)

_ (dX mm (wt %9 (sec) (96)

the melting-point,éf PE. Comparative Example K is
nonwoven fabric having no sealed area. The non-thermo-
plastic fibers‘shown in Table 1 refer to the fibers
having a melfing point of 200 °C or higher.

The reflectance per unit basis weight as rei‘
ferred to above was measured as follows.
Reflectance: | |

Reflectance was measured with a differential
colorimeter SZG;dSO, manufactured by Nippon Denshoku
Kogyo K.K., ﬁnder the conditions described below and
calculated according to the following equation. The
reflectance per unit basis weight was obtained by
dividing the reflectance thus obtained by the basis
weight of the nonwoven fabric.
Measuring Conditions:
Diameter of the measurement of the position: 30 mm
(the internal lens was changed accordingly)
Number of measurements: 10 positions per sample
Wavelength: 500 nm
Equation:

Reflectance (%) = [(r - rg)/(100 - rg)] x 100
r : Measuréd value of sample
rg: Measured value of a standard red plate

Each of the samples obtained (Examples 1 to 21

and Comparative Examples A to I, K and N) was evaluated

REPLACEMENT SHEET
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PET/ PE
6
5

N o

100 -
X51

PET/ PE
25

LO

100

PET/ PE
25

2 x51

2 X51 100 - B 2.
10 2 PET/PE 2 x51 100 - B
5.6 25 . L 7 3. PET/PE 2 x51 100

5

2.5 5.6 25 1.4 4 PET/PE 2 x51
' 5.0 40 5 .PET/PE 2

_ _ 2.
50 PET - 2 X51 2%0 2.5 4.8
2 X51 70 PET 2 X51 30 2.5
1.5 7 PET/PE 2 X51 100 -

40 6
5.1

%n terms %;(} strenbg%gS thI{xgg ffu?&(%%n@ F%lﬁgég(li(!f X51

5¥%§f appeara%Fe after abso}pglon, fé%ficabiliéys(eE?.,

hé&@aééﬁhQ%gigkoﬁﬁikﬁﬁ bachl@% of absdFbed liquid,
) 127 PET/ PE 2 X51

L 3 10
5.6

100

splnnabllity and’ pr5cstabilit§ of fibe?¥s into ndnokten PET/ PE

100 2.5 3. 3%

25

14 PET/PEfabnlodﬂand dynamie absorption and-also evaluated fqr 5

112

25
cost performance. These characteristics of the samples

were then totally judged. The results obtained are
'shown in Tables 3 through 6.

The above measurement, evaluation, and overall
judgement were made as follows.
Strength (g/50 mm):

Ten test pieces having 200 mm in length and 50
mm in width whose longitudinal direction agrees with

the machine direction (hereinafter referred to as MD

samples) and 10 test pieces, having the same size as

the MD samples, whose longitudinal direction agrees
with the transverse direction crossing the machine
direction (hereinafter referred to as TD) were cut out
from the nonwoven fabric. A tensile test was conducted
using a Tensilon tensile tester RTA-100, manufactured
by Orientec Co., at a distance of 150 mm between chucks
and at a rate of elongation 6f 300 mm/min to measure

the maximum stress at break.

Absorption Time and Backflow:

Absorbent paper having a pulp density of 0.06

REPLAGEMENT SHEET
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15 .PET/ PE 2 x51 100 - - - 2.5

.18. 8 25 16 PET/ PE 2 x51 100 - - -

2.5 : 5.6 25 1.6 17 PET/PE 2 x51 100 -

- - 2.5 5.6 40 19 18 PET/PB 2 x51

70 PET 2 x51 30 2.5 5.1 40 . .-1.8 19
PET/ PE 2 x51 100 - 30 Lo 5.6
25 15 20 PET/'PE 2 X51 100 -

1.5 5. 6. 25 15 21 PP/ PE 2 x51 100 -

_ _to 0.1 gZm°® and a bafis weidht of 33 lg/h?AwasPEUtPHNto 2 X51-
100 - B B 2.5 5.6 7 B PET/PE 2
x51 pidéfes ha¥EHig 160 Zx5in lengtB0and 65 Jwg in widfhg A 50 C
PET/ PE 2 x51 30 PET 2 x51 70 2.5

4.5 A(pile ¢ETPsUt 202cuElpieces of0the paper totally weigh-.

0.5 5.6 25 1.0 _Conpara- E PET/PE 100
- -ing about 7 g was ysed as a otgst absoggent memﬁgfwl =
PET/ PE 2 _

5.6 zacolored zllallEk‘énBPéfsm%a piscosity of fxom 1 to fd% cp .

‘was prepareé as a te%tsllquidzwhlch simulates menstrual
blood or urine. An absorption test was conducted using
the device shown in Figs. 4 (a) and 4(b), which
schematically show a device for measuring abso:ption
time and a device for measuring backflow respectively,
in accordance with procedures (1) to (6) described
below:

(1) As shown in Fig. 4(a), a sample 41 made of the
absorbent member wrapped in test nonwoven fabric was
placed on an acrylic plate 42, a cell 43 for liquid
pouring was put thereon, and weights 45 were put on the
cell to impose a pressure of 5 g/cm2 on the absorbent
member.

(2) Ten grams of the test liquid was poured into
the cell 43, and the time period from the moment for
the test liquid first to reach thelsurface of the
sample to the moment for all the test liquid to be
absorbed in the sample was taken as an absorption time.
(3) As shown in Figq. 4kb), after 4 minutes from the

moment for the test liquid first to reach the surface

REPLAGEMENTSHEET
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H PET/PE 2 x51 100 - - - 2.5

22 25 | PET/ PE 2 X51 100 - - -

2.5 5.6 25 1.5 K PET/PE 2 x51 : 100 -

- - 2.5 5.6 - 15 N PP/P 2 x51
100 - - - 2.5 50 7 REPLACEMENT
SHEET Date : 26 OCT 1995 37 TABLE élwblting Basi s Hot - ai r
Enbossi ng Mel ti ng Poi nt Tr eat ment

Poi nt of PE Wi ght Tenp. Linear of Core

of the sample, the cell 43 and the weights 45 were
taken away, and 10 piles of No. 2 filter paper 46 (80
mm x 190 mm) wéighing Wl (g) were gently placed on the
sample. |
(4) The weight 48 to which the acrylic plate 47 wgg
fixed was softly put on the filter paper 46 so as to
appl? a pressure of 50 g/cmz. The pressure was main-
tained for 3 minutes.

(5) The load was removed after 3 minutes' pressure
appliéation, and the wetted weight W2 (g) of the filter
paper 46 was measured.

(6) The difference in weight of the filter paper 46
(Wl - W2)g was taken as the amount of backflow.
Texture, Fluffing and Appearance After Absorption
Texture and Fluffing:

The texture and fluffing of test nonwoven
fabric were evaluated through an organoleptic test by
20 female panel members. The points given according to
the following rating system were added up and divided
by'the number of the panel members (n=20) to obtain an
average point as a criterion of evaluation. An average
point with a decimal fraction is rounded up or down to
obtain a round figure.

2 (E) ... Very satisfactory for practical use

1l (G) ... Satisfactory for practical use

REFPLACEMENT SHEET
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Sheat h
ferr]

145
35
255 5
132
16. 3

145
35
35
255

Tenp. Ti me Pressure PET or PP [err]
[err] (sec) [err] (kg/cm [err] 1 132 16.1
- 145 35 255 2 - 132 17. 4 - -
35 255 3 132 25. 2 - - 145
255 4 132 15.8 - - 145 .35
132 2L 2 - - 32 145 . '35 255 6
20.5 - - ' 145 35 _ 255 7 132
- 145 35 255 8 132 -17.6
- 35 . .3 - -
35 b4§§g 10 °" Aﬁiﬁptagfg ?8r praéﬁacal u%% 145
255 Examulpes 11, Unacéé?tablezﬁoﬁ practical use - 145
255 12 132 . 17 145 35.

Appearance After Absorptlon.

Sanitary napkins employing nonwoven fabric to
be tested as a topsheet were used by 10 females a;d
evaluated for appearance after use aécording to the
following rating system. The test results were pro-
cessed in the same manner as in the evaluation of
texture and.fluffiné. When the napkin is unsatisfac-
tory for practical use, it is evaluated as poor.

2 (E) ... Keeps blood nearly concealed from
view, feeling highly dry as com-
pared with éonventional napkins.

1 (G) ... Keeps blood nearly concealed from.
view, feeling slightly dry as com-—
pared with conventional napkins.

0 (F) ..; The same appearance as conventional
napkins.

-1 (P) ... Blood is easily seen through.
Fabricability:
Fabricability of nonwoven fabric in conveyance,
cutting, heat sealing, high-speed assembly, and the

like in the conversion to final products was totally

evaluated according to the following rating system.

E .. Very suitable to fabrication (high

REPLACEMENT SHEET
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13 . 132 25. 4 - - 145 35 255 14

132 24.8 - - 145 35 255 15 132
24.6 - - . 145 35 255 16 132 25.9
133 9 120 35 255 17 132 24. 4 133

9 120 35 255 18 132 24.9 133 .9

120 35 255 19 132 336. 2 133 9 - 120
35 255 20 132 25.5 133 9 120 35
255 21 132 24.4 - B 145 35 160 A
132 16. 7 - -product {¥bty). 35 255 B 132
20. 6 - - 145 35 255 C 132 20. 1

- - ' B15 .. 35uitable 2686 Pabricati»n more7 than - -
145 35 255 Conpara- E 132 38.3 - -
145 35 255 usual.

P ... Troubles occur to some extent (low
productivity). | "
P ... Unsuitable to fabrication (no
productivity).
Dynamic Absorption:

The tébsheet 11 comprising nonwoven fabric.and
having sealed areas 2, the back sheet 12 comprising
liguid impermeablé film, and the absorbent member 13
comprising fluff pulp, a blotting paper and a superab-
sorbent polymer wefe fabricated into the sanitary
napkin 10 shown in Fig. 5.

As shown in Fig. 7, the resulting napkin was
fitted to a movable model 60 of a female's waist por-
tion shown in Fig. 6, and shorts.were put thereon. The
model was moved to simulate walking at a speed of 100
steps/min (50 m/min). After 1 minute from the start of
the movement, 2 g of defibrinated horse blood was
discharged into the napkin by pourihg it through a tube
61 at a rate of 8 g/min while moving the model. Three
minutes later, 3 g of the same blood was discharged

while moving the model. Three minutes later, 2 g of

the same blood was discharged while moving the model.

-REPLACéMENTSHEET
2.6 0CT 9.

Date ..emeer




tive. F 132 17.4 - - 145 35 255

Exanples G’ 132 25. 6 - - 145 35

255 H - 132 24.9 - - 145 35 255

132 26. 1 - - 120 35 255 K 132

24.7 133 9 - - 255 N 132 . 17.9

_ - 145 35 184 REPLACEMENT SHEET Date : 26 OCT
1995. . .. 38 Tabl e 3 Basi s Strength . Reflec- Absorp- Tex- Fluff-

Appea- Pabrica- Over- :
Thereafter, the procedure of 3 minutes' moving followed

by discharging of 2 g of the blood while moving the:
" model was repeéked, and the total amount of the blood
discharged at the moment when a leak occurred was
'recorded. The test was repeated 10 times per samplé:
and the resﬁlts were averaged to obtain a dynamic
absorption.
Spinnability and Processability:
Spinﬂabilify and processability of the fibers

into nonwoven fabric were totally judged as follows.

G «e. No problem
F .+. Slightly questionable
P ... Unsuitable for production

Cost Performance:

The cost performance of nonwoven fabric was
evaluated in terms of basis weight vs. concealing power
(reflectance) according to the following standard.

G ... Reflectance per unit basis weight of

- 1.3% or higher and the basis weight
of 30 g/m2 or less.

F ... Reflectance per unit basis weight of

1.3% or higher and the basis weight

of more than 30 g/m2 and 35 g/m2 or

more.

P ... Reflectance per unit basis weight of
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Vi ght
Ti ms
* (sec)

(kg/50m) tance tion ture ing rance bility al
' After - Judge- [err] MD TD (%
-Use _ ment 1 16.1 1.2 0.2 26.
26 G G F - F F 2 17. 4 1. 9 0.4
28 G G F G G4 15.8 2.7 0.5
33 F G F 35 G F Exanples 5 2L 2
0.2 31.3 30 G F G F F 6
1.7 0.3 30.4 24 G F G F G
% 3.0 0.6 34.9  jower @ﬁan 1.3% and ¢he basisCweight ©
24. 4 3.0 0.7 35.1 G G G
16. 7 0.8 0.1 25. @f 25 /,g% or mog,e P P P
ara- N 17.0 0.9 % G P P
p tm@ﬂanwlﬁgerﬁentZO 6 3. 2 0.6 30. 6 37 P

The sample of nonwoven fabric was given an

overall grade based on the productivity, fabricability,

physical properties, and practical performance.

E

G
F
P

... Substantially very satisfactory.

... Substantially satisfactory.
+.+.. Substantially practical.

... Substantially impractical.

T éHEET
G001 1

assenan®
wavensppanesese’
anaver




C 20.1 1.0 0.1 30.8 ' 33 F P P P

P REPLACEMENT SHEET 26 OCT 1995 Date :.......... ... 39
TABLE 4 Basi s Ref | ec- Ref | ect ance Absor p- Appea- Back- Spi n-
Cost Over- Weight tance Per Unit tion rance fl ow
nability Per f or - all Basis Weight _ Tine After and
mance Judge- Use Pr oces¥a- . ment [err] . (%
(% (sec)
TABLE 1
" Composition of Short Fibers :
. Ti0z | Sedimen- | Sealed | Reflec-
Thermoplastic Fibers Non-thermopiastic Fibers | tation |Area | tance
Content | Time Ratio |Per lﬁ\it
Core/ | Fiber size | Mixing Fiber size | Mixing Basis ' *
Sheath | XLength | ratio — | Xlength | ratio Weight
(dXom) ¢y} (dXm) G | W3 | (sec) | O ¢9)
1 |PET/PE| 2X51 100 - - - 25 5.6 10
2 | PET/PE| 2x%61 100 - - - 25 5.6 5 L7
3 | PET/PE| 2X%51 100 - - - 25 5.6 ) 1.4
4 | PET/PE| 251 100 - - - 25 50 40
5 |PET/PE| 2XxS51 5 | PET 2 x51 )] 25 4.8 40
6 |PET/PE| 2X8] 70 | PET 2 %51 0 25 81 5 1.5
T |PET/PE| 2X51 100 - - - L0 5.6 10 L3
8 | PET/PE| 2X51 100 - - - LO 56 '] 1.3
9 |PET/PE} 2X51 100 - - - 1.0 5.6 5 L3 .
10} PET/PE| 2X51 100 - - - L5 5.6 % L6
Bxamples | 11 | PET/PBE} 2 XSl 100 - - - L5 5.6 % L5
12 | PET/PE| 2X38l1 100 - - - 5.0 5.6 -] 22
13| PET/PE| 2XS1 100 - - - 25 3 | 'S
14 [PET/PE| 2X51 100 - - - 1| 25 1L2 )
15| PET/PE}] 2x51 100 - - - 25 18.8 )
16 [PET/PE| 2 X5l 100 - - - 25 5.6 5 L6
1T PET/PE| 251 100 - - - 25 5.6 40 L9
18 | PET/PE| 2X%§1 T0 | PET 2 x51 0 25 51 40 1.8
19 | PET/PE| 2 XSl 100 - - - LO 5.6 b LS
20 | PET/PE| 2 %51 100 - - - L5 5.6. 5 L5
21 | PP/PE 2 %51 100 - - - 2.5 5.0 P L4
A |PET/PE| 2Xx51 100 - - - 25 5.6 7
B | PET/PE| 2X8l1 50 | PET 2 x5]1 50 25 48 50
C |PET/PE| 251 30 | PET 2 x51 70 25 45 40
D | PET/PE} 2 X5l 100 - - - 0.5 56 | & 1.0
Compara- | E | PET/PE| 2 X5l 100 - - - 0.5 5.6 3] L1
tive F {PET/PE{ 2Xx51 100 - - - 1.0 5.6 5 2.3
Examples | G | PET/PE| 2 X5l 100 - - - 25 L8 5
H|PET/PE| 2X%51 100 - - - 2.5 2 5
[ [PET/PE| 2X51 100 - - - 25 5.6 8 L5
K |PET/PE| 2Xx51 100 - - - 25 5.6 - LS
N | PP/PE 2 x5} 100 - - - 25 50 7




CTLLONOOTRBLOOW

4 28 G 2.4

25.2 . 34. 9 1 G
G 21 24. 4 35.1 1.4 30 G 2.2
G G7 16. 3 21. 3 1.3 29 F
G G F 8 17.6 22.9 1.3
F 3.1 . G G F Exanples 10 @ 16.0
L6 . 30 F 37 3.2 G G .
20. 4 30.5 1.5 27 G 2.4 G .
G9 32.3 42. 2 1.3 29 G . 2.0
F G2 17.4 . 1.7 28
G G - GTﬁBL?ﬁT%O 37.0 2.2 :
3.0 E e G D 172 180 1.0
P 3. 1| Melting |Badis Hogair G| Embossing® CPERga- [tive E
4214 Point T(S G Pofht ) G
P Eyanpl es F gl{ml? ‘iVeigmH 4 Temp. Risdar | of Core 3 G
P eath Temp. | Time Pressure | PET or PP
@o®) | (C) |(ed) | CO) | Gg/em)| (O "
1 132 16.1 - - 145- 3 255
2 132 17.4 - - 145 3 255
3 132 2.2 - - 145 b 25
4 132 | 15.8 - - 145 B 2%
5 132 21.2 - - 145 3 25
6 132 20.5 - - 145 LI 255
T 132 16.3 - - 145 35 255
8 132 17.6 - - 145 35 255
9 132 32.3 - - 145 35 25
10 132 16.0 - - 145 3$ 2%
Bxamples | 11 132 20.4 - - 145 35 25
12 132 17.0 - - 145 » 25
13 132 25.4 - - 145 3$ 25
14 132 24.8 - - 145 35 25
15 132 24.6 - - 145 H 255
16 132 25.9-1 133 9 120 35 - 255
17 132 24.4 | 133 9 120 35 25
18 132 249 | 133 9 | 120 k) 2%
19 132 26.2 | 133 9 120 » 255
20 132 25.5 | 133 9 120 35 255
21 132 24.4 - - 145 35 160
A 132 16.7 - - 145 » 2%
B 132 20.6 - - 145 35 25
C 132 20,1 - - 145 Rl 5
D 132 17.2 - - 145 5 255
Compara- | E 132 3.3 - - 145 3 255
tive F 132 17.4 - - 145 35 2%
Examples | G 132 25.6 - - 145 35 25
H 132 24.9 - - 145 » 255
I 132 26.1 - - 120 3% 255
K 132 24.7 | 133 9 - - 2%
N 132 17.9 - - 145 1 ® 160
REPLACEMENT SHEET
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TABLE 5 Basis Sedi men- Absor p- Back- Appea- Dynamc Over- Wi ght

tation tion fl ow rance. Absor p- all . Ti me Ti me
Af ter tion Judge- [err] (sec) (sec) (9) Use (9)
ment 13 25.4 3.3 21 2.9 G 7  G3
25. 2 5.6 28 2.4 38 8 G .
Table 3 '
Basis | Strength |Reflec- | Absorp- | Tex- | Fluff- | Appea- | Pabrica- | Over-
Weight | (kg/50mm) | tance tion ture | ing rance |bility |all
_ - Time After Judge-
(g/m®)| M | TD ¢9) (sec) Use ment
1] 161 1.2]02] 22 | 2 G| G F F F
2| 14 | 1.9] 0.4] 288 8 |6la F G )
4] 15.8 | 27 0.51 21.9 K] F G F G F
Bxamples] 5| 212 | L.3) 02] a3 | % |G| F G F | F
6(2.5 | LT[ 03] 304 24 G| F G F G
3|2 (3006l 9 | 8 {G|G | G| ¢ |G
21| 244 | 30| 07| &.1 30 G| G G G G
Al 167 | 0.8} 0.1] 2.0 26 G| P P P P
Compara- [N | 17.0 | 0.9] 0.2] 2.0 28 G| P P P P
tive -
Examples | B | 20.6 | 3.2] 0.6 30.6 37 P|F F F P
cl 2.1 10}]01]| 2.8 33 F| P P P P
REPLACEMENT SHEET
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Exampl es , 14 24. 8 11.2 42 1.7 G

10 - G 15 24.6 18.8 50 13 - G 7 F
Conmpara- G 25.6 1.8 14 4.0 F 5 . P
- tive Exanples H 24.9 22 169 0.8 G 4
P REPLACEMENT SHEET Date : 26 OCT 1995 41 TABLE 6 Basis = Strength
Fluff- Reflec- Ref | ect ance Appea- J Over - :
TABLE ¢4
Basis {Reflec- [Reflectance |Absorp- [Appea- | Back- {Spin- Cost  |GQver-
Weight | tance | Per Unit tion rance |flow |nability [Perfor- |all
' Basis Weight | Time After and mance Judge-
Use Processa- ment
g/ | O ¢ (sec) (g) |bility
3| 82| A9 L4 28 G 24 G G " G
21 24.4 | &K.1 1.4 30 G 22 G G G
71163 | 2.3 1.3 29 F 32 G G F
81176 | 2.9 L3 29 F i1 G G F
Examples { 10| 16.0 5.3 L6 30 F 2 G G F
111 20.4 | 30.5 LS 27 G 24 G G G
9] 323 | 42 1.3 29 G [.20 G F G
21 17.4 | 28.8 LT 28 F 29 G G G
121 17.0 | 37.0 2.2 5 G 30 F G G
D| 17.2 18.0 . Lo 30 P a1 G G P
Compara-~
tive - |E] 383 | 424 L1 2 G L6 G P P
Examples
F| 17.4 | 40.1 2.3 31 G | 33 P G P

REPLACEMENT SHEET “
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Wi ght (kg/50mMm) ing tance Per Unit rance Texture

al| Basis Weight After Judge- [err] MD TD (%
(% Use ment 3  25.2 3.0 0.6. G - 34.9
1.4 G G G6 20.5 1.7 0.3 G 30. 4
1.5 G G G.16 25.9 3.0 0.5 E 42.0
1.6 E . E G Exanpl 48 17 24.4 3.2 0.6 .E '
45. 2 1.9 E TABLE 5 Gg18 24.9 2.1 0.4 G
43.9 1.8 E E- G19 26.2 2.9 0.6 E
- 38.5 5 E E _ G 20 25. S A 0.5 E
37.8 1.5 Basig | Sedimen- |Absorp-~ | Bachs CApger Dynamic | Over-1
P Weight | tation |tion flow | rgnce i pAbs@ERanmlés |K 24.7
2. 3 0.4 E 36.,.9 Time Time1. 5 After |tion H Judge- F
REPLACEMENT| SHEET (z/m’_) (sec) (sec) (g) |Use (g) |ment
13} 25.4 3.3 21 | 29| G 7 G
. X . 13 Y
31 2.2 5.6 28 2.4 G 8 G
Examples :
141 24.8 11.2 42 . 1.7 G 10 G
15| 24.6 18.8 50 1.3 G 7 F
Compara- | G | 25.6 1.8 14 40 F 5 P
tive
Examples { H| 24.9 | 22 169 0.8 G 4 P
REPLACEMENT SHEET
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Date 26 OCT 1995
pref,erred enbodi nents thereof.

.therefore, intended to be nerely exem pl.anary,

42 The invention has been descri bed by way of the
The above-descri bed em bodi nents are,

and many ot her variations

and nodifications of the invention are included within the scope of the
I nventi on. REPLACEMENT SHEET Date: . . 264QCT 1995 .

TABLE 6
Basis | Strength | Fluff-|Reflec- |Reflectance |Appea~ Over-
Weight | (kg/50mm) | ing tance Per Unit rance | Texture |all
- Basis Weight | After Judge- |
(g/m>d| M | T ¢9) €7)) Use ment
312652 130]06] G .9 1.4 G G G
. i
6] 2.5 L7} 03] G 30.4 1.5 G G G-
16] 259 | 30{ 05| E | 420 L6 E E G
Bxamples {17] 24.4 | 3.2} 0.6] E 45,2 L9 E E G
181 249 | 21| 0.4] G 43.9 1.8 E E G
19{ 26.2 | 29{ 0.6] E 38.5 1.5 E E G
20 255 | 32| 0.5] E 37.8 1.5 E E G
Compara- | I | 26.1 | — | — P - - - - P
tive
Examples | K| 24.7 | 23} 0.4 E 36.9 L5 F F F
REPLACEMENT SHEET
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VWHAT, | S CLAIMED | S: 1. Liquid perneabl e nonwoven fabric having concealing
properties which conprises short fibers, 50% by weight or nore of said
short fibers conprising thernoplastic fibers, and has seal ed areas forned
by partially sealing said nonwoven fabric in such a manner that the seal ed
area ratio is from10 to 40 % said short fibers containing, based on 100
parts by wei ght of said short fibers, #2om 1 to 5 parts by wei.ght of
titani um oxi de, an aggregate web of sai d short fibers having a wettability
of from3 to 20 seconds as expressed in

The invention has been described by way of the

preferred embodiments thereof. The above-described em-

.

bodiments are, therefore, intended to be merely exem-—
planary, and many other variations and modifications of
_ W
the invention are included within the scope of the

invention.
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terns of sedinmentation tine, and said nonwoven fabric having a reflectance
per, unit basis weight of 1.3%or nore. 2. The nonwoven fabric as clainmed in
claim1l1, wherein said thernoplastic fibers are thernoplastic conposite

fibers, and said thernoplastic conposite fibers are tnmmwmmmmm
together at the crossing points there- of to forn1sa| .
REPLACEMENT SHEET Date :.26 OCT 1995 43 e o -

WHAT -IS CLAIMED IS:

1. Liéuid permeable nonwoven fabric having
~ concealing properties which comprises short fibers,
 50% by weight or more of said short fibers comprisigg

thermoplastic fibers, and has sealed areas formed by
partially sealing said nonwoven fabric in such a manner
that the ;ealed area ratio is from 10 to 40 %,

said short fibers contalning, based on 100
parts by weight of said short fxbers, from 1 to 5 parts
by weight of titanium oxide,

an aggregate web of said short fibers having a
wettability of from 3 to 20 seconds as expressed in
terms of sedimentation time, and |

said nonwoven fabric having a reflectance per

unit basis weight of 1.3% or more.

2. The nonwoven fabric as claimed in claim 1,
wherein

said thermoplastic fibers are thermoplastic
composite fibers, and

said thermoplastic composite fibers are
thermally bonded together at the crossing points there-

of to form said nonwoven fabric.

REPLAC%A%EI\HﬁH@g




44 3. The nonwoven fabric as clained in claim?2, wherein said seal ed areas

or

nor e.

are caused to be cloudy, and said reflectance per unit basis werght

Is 1.4%

4. The nonwoven fabric as clained in claiml,
fibers consist of said thernoplastic conposite fibers congmnﬂr“m“ 11 r '“l
nore of polyners different in nelting point by 80 C or nore. . pr ocess

of produci ng nonwoven fabric as clained4in claim2, conprising: subjecting

a web of said short fibers to a hot-

| ower than the nmelting point of the |ower-nelting conponent of said

.

3. The nonwoven fabric as claimed in claim 2,

wherein said sealed areas are caused to be cloudy, and

. +
said reflectance per unit basis weight is 1.4% or more".

4. The nonwoven fabric as claimed in claim 1,

wherein said short fibers consist of said thermoplastic

composite fibers comprising two or more of polymers

different in melting point by 80 °C or more.

5. A process of producing nonwoven fabric as
claimed in claim 2, comprising:

subjecting a web of said short fibers to a hot-
air treatment at a temperature not lower than the
melting point of the lower-melting cohponent of said
thermoplastic composiﬁe fibers and not higher than the
melting point of the higher-melting component of said
thermoplastic composite fibers to cause said thermo-
plastic composite fibers to be thermally bonded togeth-

er at the crossing points thereof; and

subjecting the web to an embossing treatment at

a temperatﬁre within 15 °C at or below the melting

air treatnment at a t enper at ure not

REPLACEMENT SHEET
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t hernopl astic conposite fibers and not higher than the nelting point of the
hi gher-nel ti ng conponent of said thernoplastic conposite fibhers to cause
said thernp- plastic conposite fibers to be thermally bonded togeth- er

the crossing points thereof; and subjecting the web to anJmm“' !“""Il"”“l '
treatnment at a tenperature mnthln 15 [err] at- or below th

REPLACEMENT SHEET Date: 26 OCT 1995 45 poi nt of the Iomer-neltlng
conponent .

point of the lower-melting component.

6. An absorbent article comprising a
- topsheet facing the wearér's skin, a liquid impermeabié
back sheet, and an absorbent member interposed between
said Eopsheet and said back sheet, said absorbent
article being characterized in that
said topsheet comprises the nonwoven fabric as

claimed in any of claims 1 to 3.

REPLACtMtNTohihT
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6. An absorbent article conprising a topsheet facing the wearer's skin, a
I'i qui d 1 nperneabl e back sheet, and an absorbent nenber interposed between
sai d topsheet and said back sheet, said absorbent article being
characterized in that said topsheet conprises the nonwoven fabric as
claimed in any of clains 1 to 3: REPLACEMENT SHEET Date :26 OCT

1995, .. . e 46

NONWOVEN FABRIC, PROCESS FOR PRODUCING THE

SAME, AND ABSORBENT ARTICLE USING THE SAME
ABSTRACT OF THE DISCLOSURE

Liquid permeable nonwoven fabric having conceali%g
properties, a process for producing the same, and an
absorbent article using the same are disclosed, the
nonwoven fabric comprising short fibers, 50% by weight
or more of the short fibers comprising thermoplastic
fibers, and has sealed areas formed by partially
sealing the nonwoven fabric in such a manner that the
sealed area ratio is form 10 to 40%,

the short fibers containing, based on 100 parts by
weight of the short fibers, from- 1 to 5 parts by weight
of titanium oxide,

an aggregate web of the short fibers having a
wettability of from 3 to 20 seconds as expressed in
terms of sedimentation time, and

the nonwoven fabric having a reflectance per‘unit

basis weight of 1.3% or more.

-y pyy
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FIG 3
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